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Signal  Office,  Wab  Depabtment, 

Washington  City^  October  16, 1884. 

SiB:  I  have  the  honor  to  submit  herewith  my  report  apon  the  work 
of  the  Signal  Service  during  the  fiscal  year  ending  June  30, 1884,  and 
also  to  a^d  a  summary,  m^e  necessary  by  the  subsequent  return  of 
Lieutenant  Greely,  of  the  work  and  relief  of  the  Lady  Franklin  Bay 
Expedition. 

INSTBTJOTION  AT  POBT  MTEB. 

The  course  of  instruction  pursued  at  Fort  Myer  has  been  enlarged 
and  otherwise  improved.  An  appendix  (No.  1)  containing  the  courses 
for  officers  and  men  and.  the  standing  orders  governing  the  School 
of  Instruction  accompanies  this  report.  It  is  the  theory  that  a1]  who  are 
connected  with  the  corps  shall  be  constantly  available  for  all  branches 
of  military  service  for  which  the  Signal  Corps  is  maintained.  In  this 
connection  it  is  unfortunate  that  Congress  failed  to  provide  for  horses 
for  the  corps.  When  in  the  field,  the  men  must  be  mounted,  and  although 
the  telegraph  train,  recognized  by  all  powers  as  most  essential  in  mod- 
ern warfare,  must  be  moved  by  horses,  not  one  animal  is  at  my  com- 
mand available  for  these  purposes.  Through  no  fault  of  the  service,  it 
has,  for  two  years,  been  imi)ossible  to  teach  the  men  to  ride  or  to  man- 
age the  telegraph  train  in  the  field.  With  these  disadvantages  the 
work  of  signal  instruction  has  been  carried  on.  Instruction  and  prac- 
tice in  signaling,  by  flag,  torch,  and  heliograph,  and  in  telegraphy,  has 
been  given. 

The  annual  report  of  the  officer  in  immediate  command  of  Fort  Myer 
wiU  be  found  in  Appendix  2. 

INSTBUCTION  IN  METBOBOLOOY. 

During  the  year  five  officers  completed  the  course  of  instruction  a( 
Fort  Myer*  Sixty-nine  enlisted  men  were  instructed  in  signaling,  teleg- 
raphy, elementary  meteorology,  and  in  their  duties  as  soldiers. 

In  addition  to  the  above,  two  officers  have  completed  the  course  of 
instruction  at  this  office  required  of  officers  charged  with  the  prepara- 
tion of  weather  predictions,  the  announcement  of  approaching  frosts, 

^l)d  t^e  ordering  of  danger  signals, 
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The  iiamber  of  officers  available  for  this  important  branch  of  the  serv- 
ice is  too  limited,  and  the  best  results  can  only  be  expected  when  the 
officers  selected  for  this  work  are  enabled  to  devote  their  whole  time  to 
the  study  of  meteorology. 

Owing  to  the  limited  force  of  officers  available  for  duty,  the  instructed 
officers  have  been  called  upon  for  executive  work,  and  but  httle  time 
has  been  available  for  special  study. 

The  popular  interest  in  the  study  of  meteorology,  stimulated  by  the 
work  of  the  Weather  Bureau  of  the  Signal  Service,  is  increasing.  In- 
stitutions of  learning  are  giving  meteorological  instruction  a  place  in 
their  eurriculaj  and  in  order  to  meet  the  demands  made  upon  the  serv- 
i(je  in  this  connection,  lectures  have  been  given  during  the  year  by  offi- 
cers and  professors  connected  with  the  office,  and  an  elementary  text- 
book, intended  for  use  in  normal  and  high  schools,  is  in  course  of  prep- 
aration. 

The  textbooks  on  meteorology,  available  for  use  in  this  country, are, 
in  some  respects,  unsatisfactory,  and  it  is  apparent  that  a  new  work  is 
needed,  treating  the  subject  from  a  point  of  view  radically  different 
from  that  employed  in  works  extant.  The  preparation  of  such  a  trea- 
tise is  now  in  progress  by  gentlemen  connected  with  the  office. 

An  important  contribution  to  the  literature  of  meteorology  and  kin 
dred  subjects  has  been  made  during  the  year  by  the  publication  of  Pro 
fessionai  Paper  No.  XIII,  Professor  FerrePs  *'  Temperature  of  the  At 
mosphere  and  the  Earth's  Surface.''    Near  the  close  of  the  year  the  serv 
ice  began  the  publication  of  Professional  Paper  No.  XV,  "Eesearclies 
on  Solar  Heat  and  its  Absorption  by  the  Earth's  Atmosphere,"  in  which 
Prof.  S.  P.  Langley,  director  of  Allegheny  Observatory,  reports  upon 
the  work  of  the  Mount  Whitney  Expedition,  undertaken  by  him  in  1881, 
and  sets  forth  a  number  of  deductions  from  the  data  there  obtained.    It 
is  hoped  to  give  this  important  memoir  to  the  scientific  public  early  in 
the  current  fiscal  yejir. 

It  is  desired  to  have  soon  available  a  number  of  translations  of  the 
works  of  Guldberg,  Mohn,  Schoch,  and  Sprung,  now  in  course  of  prep- 
aration. 

The  attempt  made  during  the  last  three  years  to  secure*  the  enlist- 
ment of  young  college  graduates  has  met  with  gratifying  success.  Of 
the  two  hundred  and  fifty-one  enlistments  made  during  that  time  sixty- 
five  were  of  college  graduates.  They  have  been  plac^,  as  far  as  prac- 
ticable, under  instruction  to  qualify  them  for  that  work  of  the  service 
requiring  more  than  ordinary  knowledge  of  mathematics  and  physios, 
especially  in  electricity,  magnetism,  etc. 

APPBOPRIATIOirS. 

It  is  my  duty  to  again  call  your  attention  to  the  crippled  condition 
in  which  the  Signal  Service  has  been  left  by  the  last  two  appropriation 
acts.  Congress  has  made  it  impossible  to  carry  on  the  full  work  of  this 
bureau,  and,  as  a  consequence,  seventeen  stations  of  the  meteorological 
service  have  been  closed  in  order  to  send  men  to  the  telegraph  lines, 
although  a  large  part  of  the  frontier  lines  have  been  abandoned,  having 
been  supplemented  by  commercial  lines.  The  meteorological  stations 
abandoned  were  selected  with  great  care,  but  need  of  their  data  is  greatly 
felt. 

The  appropriation  laws  of  the  last  two  fiscal  years  were  framori  under 
the  expressed  wish  of  Congress  to  separate  the  appropriations  for  this 
service  from  those  made  for  the  support  of  the  Army,    From  its  organic 
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zation  until  recently  the  Signal  Service  has  been  provided  for  as  a  part 
of  the  Army,  and  it  is  now  recommended  that  while  the  items  of  ap- 
propriation for  the  service  remain  separate  and  specific  they  be  made 
as  a  part  of  the  appropriations  for  the  Army. 

While  some  of  the  deficiencies  of  the  appropriation  laws  for  the  last 
fiscal  year  have  been  made  np,  the  appropriations  for  the  current  year 
omit  provision  for  a  number  of  items,  which,  althongh  individnally  of 
minor  importance,  collectively  are  necessary  for  the  complete  well  being 
of  the  service.  No  forage  was  pro>'ided  for  horsos  of  officers  other  than 
those  of  the  Chief  Signal  Officer,  and  no  provision  was  made  for  ord- 
nance and  oiduance  stores  for  the  corps.  Extra-duty  pay  for  men  em* 
ployed  continuoasly,  under  the  laws  of  Congress,  for  more  than  ten  days 
upon  skilled  duties  or  labor  not  strictly  military  was  not  provide  for, 
causing  a  reduction  in  the  earned  allowances  of  the  most  meritorious 
and  skillful  men  in  the  service,  while  the  men  at  Fort  Myer  who  labor 
for  the  proper  service  of  the  post  just  as  men  at  other  posts  do,  who  re- 
ceive therefor  extra  pay,  can  receive  nothing.  This  is  an  unjust  dis- 
crimination against  the  enlisted  men  of  the  Signal  Corps  of  the  Army. 

Captain  S.  M.  Mills.  5th  Artillery,  has  acted  as  property  and  dis- 
bursing officer  of  the  Signal  Corps  during  the  year  ending  June  30, 
1884,  and  his  report,  showing  the  work  performed  under  his  immediate 
direction,  is  given  in  Appendix  No.  3. 

Statement  of  amounts  appropriated  for  the  euppori  of  the  Signal  Service,  U,  S»  Army,  for 

thefiecal^ear  ending  June  20,  1884. 

Legislative,  executive,  and  judicial : 

Regular  clerks,  messeDgers,  &« fl0,660  00 

Scientific  experts,  clerks,  &.c 40,000  00 

Postage  stamps,  postal  union  countries,  allotted  by  Secretary 

ofWar 1,200  00 

Stationery,  allotted  by  the  Secretary  of  War 3,400  00 

Rent  of  buildings  for  si smal  office 7,000  00 

Official  postage,  aUotted  by  the  Secretary  of  War 40,000  00 

Fuel  and  light 1,107  24 

Total #- 103,307  24 

Sundry  civil  expenses : 

Observation  and  report  of  stonns, 

Manufacture,  purchase,  and  repair  of  Instnunents |6, 500  00 

Telegraphing  reports 136,000  00 

Expenses  storm  signals • 10,000  00 

Cotton-belt  reports 7,000  00 

Connecting  life-saving  stations 5,500  00 

Instrument  shelters 500  00 

Bents,  &o.,  of  offices  outside  of  Washington 40,000  00 

Office  furniture  in  Washington 1,000  00 

River  and  flood  reports 5,000  00 

Maps  and  bulletins 25,000  00 

Books,  periodicals,  and  stationery 6, 000  00 

Incidental  expenses 1,000  00 



Total 1242,500  00 

Maintenance  and  repair  of  military  telegraph  lines |35, 000  00 

Observations  and  explorations  in  tiie  AroUo  seas $33, 000  00 

Pay,  &c.,  of  the  Signal  Corps: 

Pay  of  officers $19,500  QP 

Pay  of  enlisted  men 200,000  00 

Mileage  to  officers 5,000  00 

Payor  contract  surgeons 3,600  00 

Commutation  of  quarters  to  officers 7,000  00 

Total 1235,100  00 
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Bnndry  civil  expenses— Contiaed. 
Subsistence  De]>artment: 

Stores,  Lady  Franklin  Bay t5>000  00 

Stores,  Point  Barrow 3,000  00 

Subsistence  und  commutation  of  rations.  Signal  Corps 148,727  72 

Commutation  of  rations,  men  with  expeaitiona 8, 062  00 

Total 1164,779  72 

Quartenutister's  Department : 
Regular  supplies — 

Fuel 16,295  00 

Commutation  of  fuel  at  |9  per  month 23;  760  00 

Commntation  of  fuel  at  |8  per  month 23,328  00 

Forage  for  mules  and  horses 3,100  00 

Stationery 100  00 

Stoves 706  25 

Lights 362  50 

ToUl t57,e51  75 


Incidental  expei 

Horse  and  mule  shoes $500  00 

Blacksmith's  tools 550  00 

Veterinary  supplies 300  00 

Fire  apparatus,  disinfectants,  &o 125  00 

Total 11,475  00 

Transportation — 

Siipplies,  &o tS5,000  00 

Officers  and  men 8,875  00 

Means  of,  mules ^ 700  00 

Means  o^  spring  wagon 200  00 

Means  of,  repairs  to 500  00 

Total $35,275  00 

Barracks  and  quarters — 

Commutation  of  quarters |84, 106  00 

Work  and  supplies  at  Fort  Myer 1,800  00 

Total 185,908  00 

Clothing  and  camp  and  garrison  e^^^Mig^— 

For  sergeants |6,937  50 

For  corporals 1,375  20 

Forprivates 14,182  40 

For  detailed  men 990  00 

'  Total 123,485  10 

Medical  Department : 

Medical  attendance  and  medicines,  officers  and  men,  Signal 

Corps *. t3,500  00 

Medical   attendance  and   medicines,  officers  with  Signal 

Corps 100  00 

Medical  and  hospital  supplies.  Fort  Myer 900  00 

Medicines  from  depots,  &o 1,000  00 

Material,  repairs  to  hospital,  Fort  Myer 200  00 

Total 16.700  00 

Support  of  the  Army : 

expenses  Signal  Service,  U.  S.  Army |6,000  00 

Grand  total $1,028,241  81 

Many  private  persons,  institations  of  learning,  &c.,  purchase  their 
instmments  through  this  office,  becaase  of  the  advantage  afforded  to 
obtain  greater  accuracy,  by  having  the  instruments  0pin|>are4  with  our 
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standards,  for  which  no  extra  charge  U  made.  Of  these  there  have 
been  purchased  two  hundred  and  ninety -three  instruments  at  a  total 
cost  of  ono  thousand  seven  hundred  and  seventy-five  dollars  and 
thirty  cents 

The  duties  of  collecting  line  receipts,  settling  accounts  for  business 
translerred  to  connecting  lines,  examining  and  correcting  telegraph 
accounts  and  preparing  these  accounts  for  transmission  to  the  Treas- 
ury Department,  require  much  attention,  and  involving,  as  they  do,  a 
large  monetary-  re»ponsibi1ity,  too  much  care  cannot  be  exercised. 

The  receipts  from  these  lines  have  been  collected  and  covered  into 
the  Treasury  without  the  loss  to  the  United  States  of  a  cent.  This  is 
a  noteworthy  feature,  considering  the  extent  of  territory'  covered,  the 
isolated  i>osition  of  stations,  and  the  poor  facilities  many  of  the  opera- 
tors have  of  transmitting  money  to  this  point. 

While  the  amount  of  money  collected  on  these  lines  is  not  as  large 
as  in  former  years,  an  equal  amount  of  care  and  labor  is  required  to 
account  for  it. 

It  is  especially  uri^ed  that  steps  be  taken  toward  providing  for  a 
means  of  remitting  line  receipts,  whereby  the  risk  of  loss  will  be  re- 
duced to  the  minimum,  and  1  would  suggest  that  Congiess  be  asked 
to  allow  the  expense  of  remitting  line  receipts  to  be  paid  therefrom. 
There  have  been  no  losses  during  the  past  year  on  account  of  failures 
in  the  mail  service,  but  should  a  single  registered  package  be  lost  the 
contents  are  irrecoverable,  and,  as  most  of  the  remittances  contain 
money  for  other  lines,  the  way  to  a  settlement  of  their  claim,  under  the 
present  law,  is  not  plain. 

INDICATIONS. 

The  weather  forecasts  and  storm  warnings  issued  from  this  office 
have  been  sought  for  and  published  by  the  daily  journals  throughout 
the  country,  and  the  increasing  demands  for  special  predictions  in  the 
interests  of  agriculture,  special  trades,  and  commerces  indicate  in  a 
measure  the  practical  value  of  this  important  division  of  the  Signal 
Service. 

The  Special  Bulletin,  which  is  a  new  feature  of  the  weather  forecasts 
of  this  office,  is  issued  at  10  a.  m.  daily,  and  contains  a  more  general 
account  of  the  meteorological  conditions  than  it  is  possible. to  give  in 
the  indications.  The  bulletins  are  intended  to  inform  the  public  of  ap- 
proaching cold  waves,  general  storms,  frosts,  extreme,  temperatures, 
etc.,  and  contain  forecasts  applicable  to  the  succeeding  forty-eight 
hours  from  the  date  of  the  bulletin.  When  practicable,  the  midnight 
indications  close  with  a  special  forecast  of  the  weather  and  tempera- 
ture for  the  day  following  that  for  which  the  regular  Indications  are 
prepared. 

The  following  tables  show  the  percentage  of  accuracy  of  the  indica- 
tions, considering  the  four  meteorological  elements  for  which  forecasts 
are  made.  With  a  view  of  ascertaining  the  character  of  the  work  per- 
formed in  this  division  I  have  requir^  each  forecast  to  be  carefully 
analyzed  and  a  comparison  made  of  the  conditions  anticipated  and  those 
actually  occurring  during  the  time  for  which  the  indications  were  made. 
The  rules  by  which  these  percentages  have  been  computed  have  been 
revised,  and  instructions  issued  prohibiting  the  use  of  ambiguous  lan- 
guage in  the  weather  forecasts.  With  these  improvements  in  the  word- 
ing of  the  indications  and  the  more  rigid  manner  of  det^ripimng  the 
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accuracy  of  predictioDS,  I  am  able  to  report  aii  improvement  in  the 
work  of  this  division,  and  farther  improvements  conid  be  made  by  an 
increase  of  stations,  especially  in  the  West  and  Northwest.  No  general 
storm  has  passed  over  this  country  during  the  year  without  warning. 

The  sudden  approach  of  storms  from  the  Atlantic  occasionally  cause 
unexpected  changes  in  the  atmospheric  cx)nditious,  leaving  but  a  lim- 
ited time  for  warnings  to  be  issued.  The  service  is  greatly  aided  in  this 
feature  of  the  work  by  the  ntatious  on  the  sea-coast  telegraph  line,  and 
a  station  at  the  Bermudas  would  add  greater  security  from  the  danger 
of  this  class  of  storms. 

Percentage  of  « IndioaOone  "  verified,  /or  the  year  ending  June  30,  1884. 


Bistrlcta. 


Kew  England 

Middle  Itlantio  Statea 

Sooth  Atlantic  States 

Eastern  Gnlf  SUtes 

Western  Gulf  States 

Lower  lake  region 

Upper  lake  region 

Tennessee  and  Ohio  ralley . 
Upper  Mississippi  valley.. 

MiSHonri  vaUe.y 

Monthly  averages 


1883. 


•& 
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86.8 
90  3 
84.6 
86.8 
89.8 
85.6 

8ao 

87.0 
87.0 
82.6 
86.9 
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88.0 

91. 

84.5 

86.5 

90.7 

86.8 

85.8 

89.0 

83.9 

8L4 

86.9 
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87.51 
89.4 
85.9 
86.4 
88.6 
^0 
84.6 
96.1 
87.2 
85.1 
87.5 


i 


89.5 
90.6 
89.8 
90.8 
90.2 
89.7 
91.7 
89.6 
92.1 
87.7 
90.2 


I 

I 


81.2 
90.0 
88.0 
88.2 
87.7 
87.2 
86.8 
89.7 
82.4 
72.8 
85.4 


1884. 


p 
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85.2 
86.7 
82.6 
83.6 
85.6 
86.4 
86.0 
84.4 
84.0 
83.4 
84.8 


8&8 
91.7 
89.9 
91.8 
89.5 
88.7 
87.5 
9a6 
87.9 
84.8 
89lO 


8&8 
87.1 
84.2 
83.0 
80.5 
86.5 
88.9 
82.7 
82.0 
74  9 
83L8 
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83.6 
83.6 
84.4 
81.4^ 
79.7 
84.0 
83.7 
84.2 
88  0 
78.9 
82.6 


t 
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76.7 
83.1 
86.8 
85.6 
86.7 
82.6 
82.5 
85.2 
84.9 
82.4 
88.7 


fr 
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79.7 
84.4 
84.2 
83.9 
84.9 
79.9 
78.0 
8L8 
78.4 
7&6 
8L4 


s 


80.4 
84.2 
84.4 
85.9 
83.8 
81.7 
82.2 
85.9 
85.9 
80.0 
88.4 


84.6 
87.7 
85.8 
86.L 
86.4 
85.7 
85.0 
86.8 
85.0 
81.0 
85.4 


The  <^  indications"  for  the  districts  named  in  the  above  table  were  for 
character  of  weather,  direction  of  winds,  and  changes  of  atmospheric 
temperature  and  pressure. 

The  following  table  shows  the  percentages  of  verifications  for  the 
Pacific  coast  regions,  th^  predictions  being  for  character  of  t^e  weather 
only  : 
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1884. 
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1 
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1 

90.7 
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79.4 
88.7 

1 

86l8 
87.1 
89.5 
87.6 

• 

1 

75.9 
9L7 
89.2 
6&6 

Korth Paciflo  coast  regions. . 

Middle  Pacific  coast  region. . 

Boath  Paciflo  coast  region.. . 

Monthly  averages 

100.0 
100.  u 
100.0 
100.0 

100.0 

100.0 

97.9 

99.8 
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100.0 
81.2 
86.4 

85.8 
90.6 
91.4 
8918 
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The  following  table  shows  the  number  of  cautionary  signals  ordered 
during  the  year  ending  June  30, 1884,  with  the  numbei-  and  percent- 
ages that  were  justified: 
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1888. 

Jnly 

Ajmst. . . 
September 
Oclober... 
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1884 
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CanUoiury  signals. 


g 


II 


67 
119 
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251 
841 
806 
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176 
246 
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266 
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^1 


48 

88 

96 
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144 
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80 


1,785 
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Pi 


71.6 
74.8 
80.7 
72.1 
84.2 
80.4 


86w8 
86.9 
8L8 
86w8 
74.1 
89.9 


8L1 


Caationary  oflT* 
shore  signals. 


S 


^l 


8 
I 

11 
49 
52 
66 


94 
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62 

68 

58 
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II 
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5 

1 

5 

89 

60 

60 


77 
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64 

52 

46 


489 
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100.0 
45u5 
79.6 
96.2 
90.9 


8L9 
93.5 
87.1 
62.5 
79.8 


86.6 


Caationanr  north- 
west signals. 
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None. . 
Kone.. 
None  . 
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None.. 
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None. 
None. 
None. 
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16 


8 


18 


n 


Pi 


75.0 


100.0 

i6o.'o 


81.2 


to 


n 


o 
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76 
120 
180 
812 


274 


336 
283 
811 
229 
824 
89 


2.776 


^ 


^1 


68 
90 
101 
229 
258 
246 


286 
258 
257 
196 
243 
80 


2.287 


70.7 
7&0 
77.7 
78.4 
86w4 
89.8 


85.1 
89.4 
82.6 
85.6 
75.0 
89.9 


82.4 


Of  the  total  number  of  cautionary  off-shore  signals  displayed,  534,  or 
93.5  per  cent.,  were  justified  as  to  direction,  and  506,  or  88.6  per  cent., 
were  justified  as  to  velocity.  All  of  the  "northwest"  signals  (16  in 
number)  were  justified  as  to  direction. 

The  abandonment  of  stations,  rendered  unavoidable  by  lack  of  funds, 
necessarily  interferes  with  weather  prediction.  The  statutes  provide 
that  warnings  of  the  approach  of  storms  shall  be  given  by  telegraph, 
yet  the  service  was  left  for  two  months  last  year  without  the  means 
for  paying  the  necessary  telegraph  expenses.  As  a  result,  in  addition 
to  the  reduction  in  the  number  of  stations,  to  which  attention  has 
already  been  called,  the  office  was  deprived  during  May  and  June, 
1883,  of  reports  from  the  Pacific  coast.  The  Western  Union  Telegraph 
Company,  however,  came  to  our  relief  and  actually  x>erformed  a  large 
amount  of  service  for  which  it  received  no  pay  and  for  which  it  declined 
making  charge. 

The  great  number  of  "drops"  made  without  cost  by  this  company  by 
recent  arrangement  has  largely  increased  the  benefits  of  the  service 
to  the  public  by  a  wider  distribation  of  the  information  collected. 

If  the  intention  is  to  permit  a  proper  advance  in  the  art  of  applying 
meteorological  knowledge  and  laws  for  the  benefit  of  commerce  and 
agriculture  an  increase  in  the  number  of  stations  must  be  provided  for, 
not  a  diminution.  The  demands  of  the  country  upon  the  service  are 
increasing  every  year  and  should  be  promptly  met. 

The  capacity  of  the  corps  will  be  devoted,  as  in  the  past,  to  the 
maintenance  of  the  work  of  weather  predictions,  but  the  success  of  the 
office  in  its  work  has  so  increased  the  labor  imposed  upon  it  by  the 
public  that  the  demands  for  administrative  work  made  upon  ttie  num- 
ber of  officers  assigned  to  or  belonging  to  the  corps  necessarily  inter- 
feres with  the  proper  attention  to  scientific  investigation. 
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BOABDS  OF  TBADE. 

The  demand  made  by  the  commercial  organizations  in  the  various 
large  cities  throughout  the  country  for  an  increase  of  the  information 
fnrnishfd  by  this  serviQe  indicates  the  importance  of  the  work  done, 
and  calls  for  a  moic  liberal  support  from  Congress,  that  the  interests 
which  these  organizations  represent  may  not  suffer.  Committees  of 
the  boards  of  trade,  chambers  of  commerce,  &c.,  appointed  to  confer 
with  the  Chief  Signal  OfScer  and  the  observers  in  charge  of  stations 
suggest  improvements  in  the  work  of  this  service,  and  through  these 
committees  frequent  calls  have  been  made  for  data  which  I  have  not 
been  able  to  supply  owing  to  the  limited  appropriation. 

The  meteorological  committees,  distributed  as  they  are  in  various 
sections  of  the  country,  and  representing  every  branch  of  trade,  are 
important  auxiliaries  to  this  service,  and  not  only  are  the  observers 
on  stations  directed  to  confer  with  them,  but  inspectiog  officers  of  the 
service  are  required  to  consult  them  as  to  the  nature  of  the  work  done 
by  the  observers,  and  the  demands  for  an  increase  of  usefulness  of  the 
service. 

ABOTIC  WORK. 

The  two  Arctic  expeditious,  which  were  a  part  of  an  international 
series  about  the  pole,  in  which  many  governments  participated,  have 
terminated.  That  at  Point  Barrow  under  Lieutenant  Bay,  having  been 
abandoned  as  directed  from  this  office,  arrived  at  San  Francisco,  Oc- 
tober 7,  1883.  Lieutenant  Ray's  prescribed  work  during  the  whole  two 
years  has  been  efficiently  perfbrmed,  in  exact  accordance  with  his  in- 
structtions,  and  he  reports  that  he  had  no  man  sick  a  single  day  dur- 
ing the  entire  period ;  that  their  duty  there  was  wholesome  and  pleas- 
ant, and  without  suffering  from  cold.  His  full  leport  will  soon  be 
com])leted.  ^ 

I  will  briefly  outline  the  expedition  to  Lady  Franklin  Bay. 

The  general  plan  received  the  signature  of  the  President  the  28th  of 
April,  aud  the  expedition  was  established  by  act  of  Congress  approved 
May  1,1880. 

It  contemplated  sending  one  ship  with  a  small  party  and  three  years' 
]>rovisioiis  to  be  left  at  their  station,  and  that  the  ship  should  then  be 
discharged. 

This  was  to  be  followed  by  a  supply  ship  the  next  season,  1882,  and 
by  a  relief  tship  the  second  summer,  and  in  ease  it  did  not  i*each  the  sta- 
tion, the  ))arty  was  to  establish  a  depot  and  quarters  for  the  wiuter  at 
Littleton  Island,  with  sufficient  supplies  for  both  parties,  and  remain 
there,  and  not  later  than  September  I,  1883,  Lieutenant  Greely,  the 
Arctic  commander,  with  his  party,  was  to  begin  his  retreat,  and  join 
them  for  the  winter.  This  would  require  sending  a  ship  to  Littleton 
Island  the  fourth  year. 

Before  Lieutenant  Greely's  departure  from  Washington  I  determined 
upon  a  general  plan  for  caixying  out  this  work,  after  full  consultation 
with  him,  including  a  plan  for  the  guidance  of  two  proposed  relief  ex- 
])editious  to  SJiil  in  1882  and  1883,  respectively.  His  general  outfit  was 
the  most  complete  in  all  respects  ever  sent  into  the  Arctic  seas,  and  was 
the  result  of  very  careful  and  comprehensive  study. 

After  arriving  at  his  station,  Lieutenant  Greely  wrote  out  what  he 
deemed  a  more  complete  plan  for  his  relief,  and  forwarded  it  to  me, 
earnestly  recommending  its  adoption.    In  its  support  he  used  the  follow- 
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ing  langliag^:  ^^Sach  actioD,  from  advice,  experience,  and  observation, 
Keems  to  me  all  that  can.  be  done  to  insure  oar  safety.  No  deviation 
from  these  iiistrnctions  should  be  permitted."  I  regarded  that  plan  as 
unthoritatiTe,  coming,  as  it  did,  from  an  officer  possessing  peculiar 
means  of  knowledge,  charged  with  the  performance  of  hazardous  du- 
ties in  an  almost  unknown  field  of  operations,  and  pre-eminently  en- 
dowed with  the  qualifications  that  should  challenge  respect  for  his 
judgment  in  such  a  matt^er,  and  it  had  the  weight  of  being  of  neces- 
sity the  prearranged  plan,  the  violation  of  which  on  my  part  nothing 
could  excuse.  I  still  hold  that,  in  view  of  all  probable  emergencies,  it 
was  the  wisest  plan  that  could  possibly  have  been  adopted. 

The  steam-sealer  "Neptune"  was  dispatched  in  1882  with  a  proper 
relief  party  and  adequate  supplies,  in  charge  of  Mr.  W.  M.  Beebe,  jr., 
of  the  General  Service  of  the  Army,  but  faSed  to  reach  the  station  be; 
cause  of  impassable  ice-barriers.  After-  watching  for  an  opening 
through  the  solid  ice  of  Smith's  Sound  and  Kane's  Sea  until  the  navi- 
gable season  in  that  latitude  had  nearly  closed,  and  discovering  none, 
the  expedition  made  caches  of  supplies  at  the  most  northerly  points  of 
land  that  it  attained  and  then  returned  to  Saint  John's. 

The  steam  sealer  "Proteus,"  of  Saint  John's,  was  chartered  by  me 
as  the  relief  ship  for  1883.  That  vessel  had  borne  Lieutenant  Greely 
to  bis  station  in  1881,  and  he  had  afterwards  highly  commended  her  and 
Ler  captain  as  in  all  respects  well  qualified  for  that  duty.  The  plan  of 
this  relief  expedition  was  submitted  by  me  to  the  Secretary  of  War  for 
his  approval  as  early  as  November  1, 1882.  In  the  first  paragraph  of 
my  letter  inclosing  the  same  I  wrote  as  follows :  "I  have  the  honor  to 
inclose  herewith  copy  of  plan  for  relief  expedition  of  next  year  for  the 
Arctic  party  at  Lady  Franklin  Bay,  which  plan  Lieutenant  Greely 
wished  followed  in  the  event  of  a  failure  to  reach  him  this  year.  This 
seems  to  leave  us  only  to  follow  his  plans."  That  plan  was  returned  to 
me  without  any  dissent  as  to  its  essential  features,  but  with  the  sug- 
gestion "  that  it  would  be  much  desirable  to  endeavor  to  procure  from 
the  Navy  the  persons  who  are  needed  for  this  relief  party."  My  views 
as  to  such  suggestion  were  requested,  and  as  they  were  furnished  I  pre- 
snme<l  that  they  were  satisfactory,  as  it  was  not  insisted  on.  As  a 
measure  of  precaution  the  Secretary  of  War,  on  my  special  application, 
requested  the  Navy  Department  to  detail  a  suitable  vessel  of  the  Navy 
to  accompany  the  relief  ship  as  far  north  as  Littleton  Island.  The  steam- 
Khip  "Yantic,"  Commander  Frank  Wildes,  U.  S.  Navy,  was  accordingly 
assigned  to  that  duty.  She  was  placed  in  dock  and  heavily  sheathed 
with  oakplanking,  and  her  battery  and  ordnance  stores  landed,  and 
it  was  believed  that  she  was  in  all  respects  thoroughly  equipped  for 
that  special  service.  In  view  of  the  possible  destruction  of  the  "Pro- 
teus," Commander  Wildes  was  ordered  to  proceed  as  far  north  ««  pruc- 
iicablcj  in  order  to  afford  succor  to  her  officers  and  crew  in  the  event 
of  such  an  accident,  and  he  was  directed  to  proceed  northward  through 
Davis  Straits,  in  company  with  the  "Proteus"  if  practicable,  but  not  to 
enter  the  ice-pack  or  proceed  beyond  Littleton  Island. 

Lieut.  £.  A.  Garlington,  Seventh  Cavalry,  U.  S.  Army,  was  assigned  to 
the  command  of  the  relief  party  by  order  of  the  Secretary  of  War,  he 
having  volunteered,  and  being  recommended  as  a  suitable  officer  lor 
that  service  by  the  general  commanding  the  Department  of  D.ikota, 
where  he  had  been  stationed  for  several  years.  Lieutenant  Garling- 
ton's  instructions  embodied  the  plan  of  Lieutenant  Greely,  and  he  was 
ordered  to  follow  it  closely.  He  was  informed  that  he  would  be  ac- 
companied by  a  ship  of  the  United  States  Navy,  the  "  Yantic,"  as  far 
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as  LittL  ton  Island,  to  render  him  such  aid  as  might  become  necessary 
and  as  might  be  determfned  by  the  captain  oF  that  ship  and  himself 
when  on  the  spot. 

The  relief  expedition,  consisting  of  those  vessels,  sailed  from  Saint 
John's,  in  company,  on  Jane  29,  and  voluntarily  separated  on  the  same 
day;  the  ^'Proteus"  on  her  arrival  at  Godhavn  being  five  days  in 
advance  of  the  "Yantic.''  They  were  again  in  company  at  the  last- 
named  i>oint  on  July  12,  and  remained  together  there  until  July  16, 
when  the  ^'  Proteus"  again  proceeded  northward  alone,  and  seven  days 
later  was  crushed  in  the  ice-pack  of  Smith's  Sound  and  sunk  with 
nearly  all  her  stores.  At  the  time  of  the  sinking  of  the  '<  Proteus"  off 
Cape  Sabine,  on  July  23,  the  "  Yantic,"  that  was  ordered  to  be  at  Lit- 
tleton Island,  if  practicable,  to  meet  just  such  an  emergency,  the 
designated  reserve  ship  of  the  expedition,  was  distant  from  Littleton 
Island  more  than  1,000  miles. 

Lieutenant  Garlington,  on  the  day  succeeding  the  wreck,  proceeded 
with  the  relief  party  to  Life  Boat  Cove,  near  Littleton  Island,  and 
without  halting  to  await  the  arrival  of  his  reserve  ship,  set  out  at  once 
southward  in  small  boats,  carrying  off  with  him  full  rations  for  thirty- 
seven  men,  tor  forty  days  atleast,  being  three-fourths  of  the  provisions 
saved  from  the  wreck,  leaving  less  than  one-fourth  cached  for  Greely 
and  his  party  of  twenty-five  at  Cape  Sabine. 

Lieutenant  Garlington  and  party  boarded  the  "  Yantic"  at  Upemavik 
on  September  2.  She  had  arrived  at  Littleton  Island  on  August  3,  only 
five  days  after  the  lelief  party  had  left  that  vicinity,  and  started  south- 
ward on  the  same  day,  without  leaving  one  ration  out  of  her  super- 
abundant stores  for  Lieutenant  Greely  and  his  party.  The  "  Yantic" 
returueil  to  Saint  John's  on  September  13. 

This  abandonment  of  Lieutenant  Greely  and  his  party  to' probable 
starvation,  by  officers  whose  only  mission  in  those  waters  was  to  succor 
them,  displayed  a  lamentable  disregard  of  grave  responsibilities. 

When  the  convoy  was  met  it  was  but  three  days  steaming  from  Lit- 
tleton Island,  fully  stored  with  supplies  out  of  which  ample  provision 
for  Lieutenant  Greely  and  the  relieving  party  could  have  been  made, 
supplemented  by  those  at  Cape  Sabine  and  Littleton  Island,  and  it  was 
comparatively  in  the  early  season.  Yet  the  convoy  did  not  return  to 
leave  succor,  nor  did  the  commander  of  t  he  relief  expedition.  Lieutenant 
Garlington,  demand  it. 

Immediately  upon  the  return  of  the  ships  to  Saint  John's  this  bu- 
reau did  all  in  its  power  to  have  other  ships  at  once  sent  from  that 
point,  but  was  unsuccessful,  after  having  been  assured  that  it  would  be 
done.  It  iA  now  almost  certain  that  had  any  of  these  steps  been  taken 
loss  of  life  and  disaster  would  have  been  averted,  and  the  cost  of  a  ship 
from  Saint  John's  last  autumn  would  have  been  but  a  small  part  of  the 
expense  of  the  linal  relief. 

This  bureau  endeavored  to  place  the  relief  party  upon  the  theater  of 
action  with  the  best  possible  ships  and  equipment,  at  the  most  timely 
season,  so  that  it  might  be  unhampered  except  by  the  necessary  general 
plan  that  both  parties  must  work  upon,  and  with  the  fullest  opportunity 
and  freedom  to  accomplish  its  purpose.  So  far  as  it  was  possible  this 
was  done. 

Lieutenant  Greely  carried  out  his  instructions  literally,  as  this  bu- 
reau had  also  carried  out  the  prearranged  plan.  Leaving  his  station 
within  the  prescribed  time,  ^e  brought  his  party,  records,  and  instru- 
ments for  final  compaiison,  to  Cape  Sabine,  in  its  retreat  without  loss, 
all  in  sound  health  and  under  wholesome  discipline. 
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Landing  at  Baird  Inlet  on  September  29th,  after  having  been  adrift 
lor  a  month  in  the  ice-pack  of  Kane's  Sea  and  Smith's  Sound,  Lienten- 
aut  Greely  I'oand  himself  in  a  desperate  condition;  he  had  at  that 
time  one  boat  and  about  twenty  days'  rations.*  Upon  the  return  of 
two  men  sent  to  Gape  Sabine  he  learned  of  the  loss  of  the  '^  Proteus," 
and  ascertained  that  some  stores  were  cached  in  that  vicinity.  In  like 
manner  he  found  one  hundred  and  fifty  pounds  of  English  meat  at 
Cape  Isabella.  Abandoning  the  winter  quarters  which  had  been  built 
in  the  mean  time  he  moved  his  party  to  Camp  Clay,  about  four  miles 
northwest  of  Cape  Sabine,  on  the  shore  of  Buchanan  Strait,  where  the 
cache  of  stores  from  the  ^'Proteus"  had  been  made.  This  point  was 
reached  October  15, 1883,  when  but  ten  days'  sunlight  remained.  On 
examining  the  stores  Lieutenant  Greely  fonnd  two  hundred  and  fifty 
rations  in  the  English  cache  at  Payer  Harbor  in  bad  condition  (except 
the  beef),  and  two  hundred  and  fifty  rations  in  good  order  at  the  so- 
called  Beebe  cache.  In  the  wreck  cache  left  by  Lieutenant  Garlington 
were  found  five  hundred  rations  of  bread,  about  one  hundred  rations  of 
meat,  a  few  canned  vegetables,  and  a  large  quantity  of  tea.  At  Cape 
Sabine,  abandoned  by  Captain  Pike,  was  found  a  quantity  of  tea  and 
about  three  hundred  pounds  of  bread.  No  other  provisions  of  any  kind 
were  to  be  found.  Considerable  clothing  was  found  cached  both  at  Sa- 
bine and  Camp  Clay,  but  it  had  been  badly  damaged  by  foxes  and 
bears. 

By  November  1  winter  quarters  had  been  built  and  all  caches  and 
articles  gathered  at  Camp  Clay.  A  hunting  party  was  sent.out  after 
seal  and  camped  in  Biceps  Straits.  By  November  12  (at  which  time 
the  sun  had  been  gone  seventeen  days)  the  hunting  party  had  returned 
with  two  small  seals,  and  the  party  sent  to  Isabella  for  the  English 
meat  cached  there  had  been  brought  back,  having  been  obliged  to 
abandon  the  meat  and  the  gin  in  Baird  Inlet  owing  to  the  complete  dis- 
ability, by  freezing,  of  one  of  the  men.  Prom  the  1st  of  November  the 
jMurty  was  put  on  a  ration  of  about  fourteen  ounces,  of  which  less  than 
five  ounces  was  meat.  The  plan  adopted  by  Lieutenant  Greely  con- 
templated this  lation  until  March  1,  when  the  remaining  provisions 
would  give  an  increased  ration  for  ten  days,  during  which  he  hoped  to 
iMch  littleton  Island.  At  that  date  his  party  was  still  intact^  with  the 
exception  of  one  who  died  of  scurvy  in  January.  Lieutenant  Greely 
had,. however^  learned  early  in  February  that  Smith's  Sound  was  yet 
open,  a  condition  of  afifairs  which  continued  during  the  entire  winter 
and  spring.  The  ration  being  reduced  still  further,  four  of  the  party 
died  trom  insufScient  nutriment  during  the  early  part  of  April,  while 
another  perished  in  an  attempt;  to  procure  the  meat  abandoned  at  Baird 
Inlet  the  preceding  November.  Twenty-five  foxes  and  about  sixty 
birds  were  killed  during  the  winter  and  spring,  which  materially  assisted 
in  sustaining  life.  In  the  middle  of  the  month  of  April  a  small  bear 
and  young  seal  were  killed,  which  render^  possible  a  slightly  increased 
ration  and  prevented  ftirther  immediate  deaths.  About  the  middle  of 
Hay  the  last  food  was  issued,  and  deaths  again  commenced.  From 
about  f  he  middle  of  March  the  ration  was  supplemented  by  minute  sea 
shrimps,  which  were  caught  in  a  tidal  crack,  and  later  by  saxifrage  and 
lichens  which,  with  seal-skin  from  clothes  and  sleeping  bags,  formed 
the  supply  of  food  from  the  middle  of  May.  By  June  18  but  seven  of 
the  party  remained  alive,  the  rest  having  perished  by  starvation,  except 
JBskimo  Jens  Edward,  who  was  drowned,  and  Private  Henry,  who  was 
executed  by  order  of  Lieutenant  Greely  for  repeated  thefts  of  food. 
From  the  middle  of  April  Lieutenant  Greely's  party  looked  with  long- 
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ing  hope  towards  Littleton  Island^  trusting  that  relief  would  oome  tiom 
that  quarter.  From  that  time  forward  a  broad  channel,  free  from  ice, 
existed  in  Smith's  Sound,  which  could  have  been  crossed  by  stroug  men« 
but  was  utterly  impassable  for  Lieutenant  Greely's  party,  enfeebled  and 
diminished  as  it  was  by  months  of  starvation. 

Preparations  for  the  rescue  this  season  were  timely,  the  plan  being 
carefully  elaborated  by  a  board  of  officers  of  the  Army  and  Navy,  at 
which  the  Chief  Signal  Officer  presided.  The  expedition  sailed  from 
New  York  in  three  ships,  the  *'  Thetis,"  "  Bear,"  and  "Alert,"  the  latter 
having  been  given  to  the  United  States  by  the  Queen  of  England  for 
the  purpose,  about  the  1st  of  May,  under  Commander  W.  S.  Schley,  of 
the  Navy,  reaching  Cape  Sabine  the  22d  of  June,  effecting  the  rescue 
of  the  seven  survivors,  and  returning  to  the  United  States,  reaching 
Portsmouth,  N.  H.,  the  1st  day  of  August,  and,  with  the  exception  of 
weakness,  all  in  good  health.  Sergeant  Ellison,  who  was  frozen  in  an 
attempt  to  secure  the  provisions  cached  at  Isabella,  died  on  the  home 
passage,  July  6,  after  suffering  amputation  of  all  his  limbs.  •  The  work 
of  rescue  under  Commander  Schley  was  most  praiseworthy  and  suc- 
cessful. 

Up  to  the  return  0%  the  expedition  this  year  I  had  hoped  there  would 
be  no  occasion  for  raising  the  question  of  blame  at  this  or  any  future 
time.  But  new  light  has  been  cast  upon  the  subject,  and  with  it  my 
duty  becomes  plain,  and  the  truth  of  history,  and  justice  to  all,  calls 
for  such  impartial  inquiry  and  authoritative  judgment  as  a  tribunal 
broad  enough  to  embrace  the  whole  question  shall  institute  and  pro- 
nounce, and  the  Congress  of  the  United  States  is  manifestly  such  tri- 
bunal. 

The  International  Polar  Expedition  'vwis  organized  and  set  in  motion 
by  the  direct  order  of  the  President  of  the  United  States,  pursuant  to 
the  authority  vested  in  him  by  an  act  of  Congress.  Its  progress  and 
achievements  have  commanded  the  attention  and  challenged  the  admi- 
ration of  foreign  countries,  and  reflected  new  luster  upon  our  own. 

The  magnitude  of  those  achievements  has  only  been  paralleled  by 
the  disaster  in  which  it  terminated.  That  such  disaster  could  have 
been  averted,  and  that  it  was  in  no  respect  due  to  the  commander  of 
that  ex:  edition,  can  be  established  by  indubitable  evidence.  The  causes 
that  co-operated  to  produce  a  tragedy  that  has  appalled  the  civilized 
world,  and  the  responsibility  for  such  dire  result,  can  be  traced  with 
certainty. 

I  therefore  trust  that  this  whole  matter  of  the  Lady  Franklin  Bay 
Expedition,  and  the  expeditions  organized  for  its  relief,  will  be  deemed 
worthy  of  a  thorough  investigation  by  Congress — a  body  that  will 
perform  its  duty,  and  stand  above  the  suspicion  of  being  swayed  by 
partisan  considerations. 

This  expedition  will  stand  among  the  foremost  of  its  kind.  It  C€ir- 
ried  its  work  farther  north  than  any  other.  It  gained  detailed  geo- 
graphical knowledge  of  greater  breadth  in  that  region  than  any  other. 
It  brought  back  more  complete  data  upon  physical  problems  than  any 
other.  It  dispelled  the  myths  and  superstitions  of  Arctic  living,  and 
completed  in  a  masterly  way  all  the  services  it  was  sent  to  do,  in  the 
exact  manner  prearranged,  and,  having  made  a  clear  addition  to  the 
sum  of  human  knowledge,  returned  to  the  place  of  rendezvous  in- 
tact and  perfect,  and  it  is  proper  that  the  fault  of  failure  afterwards 
be  fully  understood.  Both  Lieutenant  Oreely,  in  the  Arctic,  and  the 
Signal  Bureau,  in  Washington,  carried  out  their  parts  of  the  pre-ar- 
luuged  plan  of  rescue  literally  and  successfully  in  every  particular. 
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This  plan  seemed  to  be  a  good  one  and  Lieutenant  Oreely  reiterated  it 
after  reaching  his  station  and  seeing  what  he  wanted,  and  it  proved  to 
be  good. 

The  sinkiug  of  the  ^^Protens,"  which  terminated  this  success,  which 
to  that  time  was  complete  and  faultless,  was  an  accident  lor  which 
there  may  or  may  not  have  been  blame.  But  means  to  substantially 
restore  the  losses  so  incurred  had  been  provided  and  were  at  haod. 
The  "Proteus''  was  the  best  ship  with  the  best  captain  for  the  pur- 
pose to  be  had,  both  being  the  same  employed  by  Lieutenant  Greely 
in  1881,  and  she  was  very  perfectly  supplied  and  well  equipped.  She 
was  sent  at  the  exact  season  then  believed  to  be  the  best  for  the  fullest 
chances  of  success,  and  she  was  accustomed  to  Arctic  navigation. 
But  when  she  sank  the  full  responsibility  for  what  followed  rested  with 
those  on  the  spot,  and  it  becomes  necessary,  in  the  fuller  lights,  to 
discuss  it-,  that  censure  may  not  be  misplaced.  Besides  the  duty  that 
necessarily  reposed  in  the  commander  present,  Lieutenant  Oarlington's 
orders  read:  '^A  ship  of  the  United  States  Navy,  the  ^  Yan tic,' will 
accompany  you  as  far  as  Littleton  Island,  rendering  you  such  aid  as 
may  become  necessary  and  as  may  be  determined  by  the  captain  of  that 
ship  and  yourself,  when  on  the  spot."  This  was  all  any  commander  so 
situated,  imbued  with  a  just  appreciation  of  his  duties  and  responsi- 
bilities, could  wish. 

Lieutenant  Garlington  failed  when  at  Gape  Sabine,  July  22,  to  re- 
place the  spoiled  parts  of  the  cache  of  food  previously  left  at  Cai)e 
Sabine,  as  he  was  ordered  in  his  instructions  to  do.  Lieutenant  Greely 
says  of  this,  in  a  letter  written  by  him  for  the  Ohief  Signal  Officer, 
April  30,  supposing  himself  at  the  point  of  death :  ^^  had  Lieutenant 
Garlington  carried  out  your  orders  and  replaced  the  240  rations  rum 
and  120  alcohol  in  Bnglish  cache  here,  and  the  210  pounds  moldy 
English  bread,  spoiled  English  chocolate  and  potatoes,  melted  sugar, 
and  the  210  pounds  rotten  dog  biscuit  we  would  without  doubt  be 
saved."  Lieutenant  Garlington  saved  fh)m  the  wreck  about  2,100 
rations,  they  being  but  a  part  of  those  put  upon  the  ice  and  could 
have  been  saved,  which  he  landed  at  Cape  Sabine  These  rations  for 
Lieutenant  Greely's  party  were  priceless,  they  were  worth  many  human 
lives.  Of  these  rations  he  left  for  them  about  one-fourth  part,  and  of 
this  but  about  150  pounds  of  meat,  taking  the  remainder  away  in  his 
boats  for  bis  own  use ;  seeming  only  to  limit  the  quantity  taken  by  the 
capacity  of  his  boats,  when  his  men  were  strong  and  well,  in  the  sum- 
mer season,  had  suffered  no  hardships,  were  abundantly  supplied  with 
guns  and  ammunition,  in  a  region  full  of  game  and  walrus,  in  the  neigh- 
borhood of  the  friendly  Esquimaux,  and  with  their  faces  set  towards 
plenty.  A  proper  appreciation  of  a  sacred  duty  and  of  his  obligation 
to  his  trust  and  to  Lieutenant  Greely  would  have  shown  him  that  two- 
thirds  of  these  stores  ought  to  have  been  left,  and  had  this  been  done 
Lieutenant  Greely  says  his  party  ^'  would  all  have  been  saved."  With 
one-third  of  the  rations  taken  away  and  other  resources  at  hand,  the 
retreating  party  would  have  been  reasonably  safe.  Besides,  the  food 
improvidently  used  and  wasted,  used  for  fuel,  used  to  feed  to  repletion 
a  dog,  and  left  to  waste  in  camps,  would  have  saved  human  lives  at 
Camp  Clay. 

On  reaching  Littleton  Island  it  was  found  that  its  shores  were  liter- 
ally lined  with  walrus,  while  there  were  in  the  hands  of  the  party  fifteen 
guns  and  some  lour  or  five  thousand  rounds  of  ammunition  ;  a  better 
snpply  than  any  expedition  ever  before  had  in  those  regions. 

There  is  scarcely  any  room  for  doubt  that  in  a  few  days  the  party 
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could  have  killed  aud  packed  in  the  snow,  as  is  often  done  with  fresli 
meat  iii  DakoUi,  walrus  meat  eiiougli  with  stores  in  caches  iu  the  vicin* 
ity,  and  saved  from  the  "  Proteus,"  to  have  supplied  the  combined  party 
of  Lieatenants  Garliugton  and  Greely  a  wholesome  and  abundnnt  ration 
for  a  year. 

Lieutenant  Bay  says  that  at  Point  Barrow,  under  like  circumstances, 
his  party  killed  walrus  enough  in  one  day  to  have  supplied  his  party  a 
year. 

Lieutenant  Garliugton  reports  that  he  left  Littleton  Island  with  his 
party  for  the  south  for  the  purpose  of  finding  the  escort  ship  and  re- 
turning with  it  with  supplies  for  Lieutenant  Greely.  But  when  ho  did 
reach  it,  only- three  days  steaming  away  from  Littleton  Island,  he  made 
no  demand  to  her  captain  for  her  return,  while  she  had  on  board,  as  also 
had  Governor  Elborg  at  Upemavik,  ample  food  available  for  this  pur- 
pose. 

The  order  of  the  Secretary  of  the  Navy  to  the  captain  of  the  escort 
ship  gave  him  latitude  to  remain  at  Littleton  Island  until  near  the  close 
of  the  season,  about  September  30th  ;  yet  with  a  full  knowledge  of  the 
distressing  condition  Lieutenant  Greely  would  find  himself  in,  aud  the 
whole  plan  of  his  rescue  being  familiar  to  him,  he  turned  southward  at 
once,  a  month  earlier  than  required  by  the  seasou,  leaving  nothing  for 
Lieutenant  Greely,  and  so  intent  was  he  to  get  south  that  he  appears  to 
have  had  the  intention  of  leaving  Lieutenant  Garlington's  party  behind 
if  not  found  in  his  path.  The  tone  of  this  oflQcer's  utterances  upon 
these  subjects  have  impressed  me  with  a  want  of  efficient  eiibrt  or  intent 
on  his  part  to  perform  his  duties,  disqualifying  him  for  their  loyal  per- 
formance. 

No  language  could  be  more  just,  and  yet  rooie  severe,  than  that  ad- 
dressed by  the  Secretary  of  the  Navy  to  Commander  Wildes,  after  that 
officer  had  written  a  supplementary  report  to  justify  his  conduct.  I 
beg  leave  to  cite  the  letter  of  the  Secretary  of  the  Navy,  as  follows : 

Navt  Department, 
Washington,  November  2,  1883. 

The  receipt  of  your  letter  of  October  16  is  acknowledged.  In  tbe  present  aspect  of 
the  case  the  department  condemns  (1)  the  agreement  inclosed  in  your  letter  of  Jnue 
25  between  Lieutenant  Garliuffton  and  yonrself  contemplating  tbo  separation  of  the 
"Yautic"  and  the  **  Proteus"  until  August  26;  (2)  your  failure  to  accompany  the 
"  Proteus"  from  Disco  Island  after  you  luLd  there  rejoined  her ;  (3)  your  unnecessary 
visit  to  Upemavik  on  July  25  to  inquire  of  the  Danish  authorities  how  the  ice  wae 
probably  moving  between  yonrself  and  the  '*  Proteus/'  the  six  days  of  your  delay  at 
which  point  would  have  brought  yon  to  Littleton  Island  before  the  party  of  the  **  Pro- 
teus'' went  south;  and  (4)  vour  failure,  when  you  found  at  Littleton  Island  that  the 
demoralized  party  of  the  *'  Proteus"  had  jp^one  south  in  search  of  the  Swedish  steamer 
*^8o6a"  at  Cape  York,  to  land  materials  lor  a  habitation,  clothing,  and  some  food  for 
the  forgotten  Greely  party.  What  action,  if  any,  will  be  taken  by  the  department 
has  not  yet  been  determined. 
Very  respectfully, 

WM.  £.  CHANDLER, 

Seoretary  of  ike  Noey, 
Commander  Frank  Wildes,  U.  S.  Kayy, 

Commander  U.  8,  8,  "  Faiitto,"  Kavy  Yard,  New  York. 

On  the  return  of  the  escort  ship,  bringing  the  relief  party  to  Saint 
John's,  September  13,  there  was  still  time,  as  known  trom  previous  ex- 
perience and  shown  by  subsequent  facts,  to  send  eflfective  rehef,  and  my 
six  telegrams  from  Washington  Territoiy,  where  I  then  happened  to  be, 
attest  Uie  earnestness  of  my  efforts  to  have  this  done.  Besides  this, 
Oaptain  Melville  and  others  volunteered  to  go,  giving  their  full  plans 
for  the  relief. 


REPORT   OP   THE   CHIEF   SIGNAL   OPFICER.  21 

There  is  scarcely  a  doubt  had  any  one  of  these  fire  means  I  have 
pointed  out  been  availed  of,  the  nntold  sufferings  at  Camp  Clay  last 
Winter  would  have  been  prevented  and  the  entire  party  saved. 

Note. — ^At  no  time  after  reaching  Cape  Sabine  could  Lieutenant 
Greely's  party  have  crossed  Smith's  Sonnd  to  Littleton  Island.  While 
bis  men  were  strong  the  current  was  so  swift,  and  so  filled  with  masses 
of  drifting  ice,  that  there  was  not  the  slightest  prospect  of  success,  and 
any  attempt  could  have  ended  only  in  drifting  helplessly  on  some  ice- 
floe, a  condition  from  which,  after  thirty  days,  the  party  had  just  been 
rescued. 

At  Carey  Islands,  directly  in  Lieutenant  Oarlington's  path,  100  miles 
south  of  Cape  Sabine,  there  were  1.800  rations  in  the  Nares  cache  in 
good  condition,  which  he  had  inspected  but  «ix  days  previously.  This 
made  it  unnecessary  to  take  from  Lieutenant  Oreely's  stores  at  Cape 
Sabine  more  than  four  days'  rations  for  his  own  party.  This  would 
have  left  for  Lieutenant  Oreely  1,900  rations  at  Cape  Sabine,  and  placed 
his  safety  beyond  question. 

SOIENTIFIO   WOBK. 

I  am  pleased  to  acknowledge  the  courtesy  of  the  following-named 
scientists  who  have  responded  to  requests  for  information  upon  subjects 
under  investigation  by  this  bureau,  viz : 

On  atmospheric  electricity.  Prof.  U.  A.  Rowland,  of  Baltimore,  and 
John  Trowbridge,  of  Cambridge. 

On  atmospheric  spectroscopy,  Prof.  C.  S.  Hastings,  of  Baltimore, 
Prof.  S.  C.  Pickering,  of  Cambridge,  Prof.  W.  Upton,  of  Providence, 
and  Prof.  C.  S.  Cook,  of  Hanover. 

On  barometry,  Prof.  A.  W.  Wright,  of  New  Haven. 

On  chemical  analyses  of  the  air,  Prof.  B.  W.  Morley. 

On  earth  temperatures,  Prof.  T.  C.  Mendenhall  and  JProf.  Trowbridge. 

On  bibliography,  numerous  meteorologists,  among  whom  maybe  mem- 
tioned  Dr.  George  Neumayer,  Dr.  George  Hellman,  Dr.  A.  Lancaster, 
Dr.  F.  B.  Hough,  Prof.  Elias  Loomis,  from  each  of  whom  valuable  as- 
sistance has  been  received.  It  is  specially  gratifying  to  be  able  to  add 
that  the  latter  has  consented  to  compile  a  summary  of  the  results  em- 
bodied in  his  twenty  memoirs,  entitled  <^  Contributions  to  Meteorology,'' 
with  much  additional  matter  for  publication  as  a  professional  paper. 
These  laborious  studies  of  Signal  Service  tri-daily  weather  maps  can- 
not but  prove  of  value  to  the  science. 

Prof.  Cleveland  Abbe,  assistant,  has  continued  in  charge  of  the  Study 
Boom,  and  the  work  assigned  to  that  division  has  been  carried  forward 
with  gratifying  results. 

STANDABDS. 

Extensive  investigations  have  been  made  with  a  view  of  determin- 
ing the  most  reliable  methods  of  exposure  of  thermometers,  and  from* 
the  preliminary  results  thus  obtained  the  office  has  improved  its  expos- 
ure of  instruments  at  a  number  of  stations. 

Barometers, — The  work  of  comparing  the  Signal  Service  standard 
with  foreign  standards  has  been  continued,  and  the  experiments  look- 
ing to  the  construction  of  a  normal  barometer  have  resulted  satisfac- 
torily, and  I  have  ordered  a  duplicate  of  the  normal  barometer  for  use 
in  the  Signal  Service. 
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Sample  anemometers  ased  by  the  Signal  Service  have  been  com- 
pared with  anemometers  of  foreign  services,  with  a  view  of  determin- 
ing the  possible  errors  in  the  wind  records  of  this  service. 

Eain  gauges  of  several  varieties  have  been  accurately  compared  for 
the  purpose  of  determining  the  effect  of  exposure,  wind  velocity,  and 
diameter  of  gauge  npon  the  measured  rainfall,  and,  if  possible,  to  ascer- 
tain tibe  law  of  vaiiation  of  rainfall  with  altitude. 

The  necessity  of  accurate  time  at  the  various  signal  stations  has 
been  enforced  by  scientists  engaged  in  the  study  of  earth  currents  and 
electricity.  The  standard  deck  will  be  improved,  and,  if  possible, 
arrangements  will  be  made  which  will  secure  to  the  principal  stations 
of  the  service  correct  time  for  observations. 

Tables  for  the  derivation  of  dew-point  and  humidity,  based  on  Rig- 
nault's  formula  for  the  psychrometer,  have  been  extended,  and  new 
tables  will  be  computed  as  soon  as  the  formula  has  been  modified  so  as 
to  agree  with  recent  data  obtained  by  this  service  from  stations  at 
Pike's  Peak  and  Yuma. 

The  table  of  constants  for  reduction  of  barometer  to  sea-level  con- 
tinues in  use,  and  this  plan  gives  good,  although  not  satisfactory  re- 
sults. It  is  hoped  that  some  action  may  soon  be  taken  by  the  meteor- 
ological service  of  the  world  which  will  lead  to  a  uniform  method  of 
reductions  of  barometer  readings  to  sea-level. 

The  system  of  study  and  observations  of  atmospheric  electricity  in- 
augurated in  August,  1882,  under  the  direction  of  Professors  Bowland 
and  Trowbridge  has  continued,  and  satisfactory  progress  reported. 

By  a  careful  investigation  of  this  subject  it  is  possible  that  a  new 
and  important  element  may  be  added  to  the  regular  tri- daily  reports 
upon  which  are  based  the  weather  forecasts  and  storm  warnings  of  the 
service. 

At  the  request  of  the  International  Congress  of  Electricians,  the  Sig- 
nal Service  has  undertaken  to  stimulate  a  general  interest  in  the  subject 
of  electrical  investigation  and  to  secure  the  co-operation  of  professional 
electricians- of  telegraph  and  telephone  companies  in  the  work  of  dis- 
tributing information  collected  by  the  Signal  Service  for  the  benefit  of 
the  public. 

Several  telephone  companies  are  at  present  co-operating  with  this 
service  in  this  important  work. 

Solar  radiation. — By  the  recent  studies  of  Professor  Ferrel,  of  this 
service,  a  decided  advance  has  been  made  in  our  knowledge  of  the  re- 
quirements of  a  standard  actinometer,  and  £  have  approved  the  plans 
submitted  for  the  construction  of  such  standard  instruments. 

Special  study  has  been  made  of  conditions  attending  the  develop- 
ment of  tornadoes,  with  a  view,  if  possible,  of  adding  warnings  of  the 
approach  of  these  destructive  storms  to  the  regular  weather  forecasts 
of  the  service,  but,  at  present,  the  results  of  these  investigations  do 
not  justify  an  attempt  on  the  part  of  this  office  to  forecast  the  occur- 
rence of  tornadoes  within  a  limited  area,  while  the  general  conditions 
accompanying  tornadoes  may  be  announced  with  sufficient  accuracy  as 
to  justify  the  prediction  of  violent  local  storms  in  threatened  meteoro- 
logical districts.    This  investigation  will  be  continued. 

The  international  agreement,  by  virtue  of  which  each  civilized  nation 
has  contributed  its  share  towards  meteorological  and  magnetic  observa- 
tions in  the  Arctic  and  Antarctic  regions,  has  been  complied  with,  and 
the  data  obtained  from  the  stations  established  by  the  United  States 
are  being  prepared  for  publication.  It  is  confidently  expected  that  the 
results  obtained  from  the  united  action  on  the  part  of  countries  will 
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piove  of  practical  Taloe  in  the  preparation  of  weather  forecasts  in  the 
ftitore. 

The  detailed  report  of  the  work  performed  in  the  Stndy  Boom  of  this 
office  is  given  in  Appendix  No.  4. 

TELE6BAPH   LINES. 

liiie  military  telegraph  lines  built  and  operated  by  the  Signal  Service 
in  the  unsettled  portions  of  country  have  not  only  proved  of  great 
service  in  operations,  but  they  have  added  much  to  the  accuracy  of  the 
Signal  Service  predictions  and  storm  warnings.  It  is  the  policy  of  this 
service  to  discontinue  these  lines  as  soon  as  the  commercial  lines  take 
their  place,  and  during  the  year  112  miles  of  line  were  abandoned. 

The  lines  at  present  operated  are  distributed  as  follows : 

MflM. 

Califoniia  and  Arizona  Division «. 510 

Department  of  theMiaeonri 693 

Norihwentem  Division S93 

Texas  Division 197 

Washington  and  Idaho 500 

San  Francisco  harbor 12 

• 

The  total  number  of  miles  in  operation  at  the  end  of  the  year  was 
2,805  miles.    The  total  line  receipts  during  the  year  were  $39,003.76. 

As  anticipated  in  last  year's  report,  the  withdrawal  of  detailed  men 
of  the  line  of  the  Army  from  permanent  duty  with  the  militaxy  tele- 
graph lines  as  operators  and  repairers,  and  the  small  force  of  Signal 
Corps  men  available  for  such  duties,  have  seriously  embarrassed  this 
oflBce  in  maintaining  some  of  the  more  isolated  sections  in  a  proper  state 
of  efficiency.  While  such  temporary  assistance  as  is  permitt^  under 
the  provisions  of  General  Orders  No.  3  of  1884,  Adjutant-General's 
Office,  has  usually  been  given  freely  by  department  and  post  command- 
ers, yet,  men  thus  temporarily  detailed  for  a  few  days  only^  and  with- 
out additional  pay  for  such  extra  labor,  could  not  be  expected  to  do  as 
efficient  and  lasting  work  as  men  permanently  detailed,  fitted  by  experi- 
ence, and  receiving  just  compensation,  would  have  performed.  Besides, 
the  delay  occasioned  in  applying  for  and  getting  ready  a  detail  to  start 
out  on  the  line  when  a  break  occurred  occasioned  at  times  interruptions 
of  much  longer  duration  than  would  have  been  the  case  had  tiiere  been 
permanent  repairmen,  ready  to  mount  and  start  out  at  a  moment's  no- 
tice. Another  point  is  to  be  considered  in  this  connection.  On  some 
of  the  lines  in  Texas,  New  Mexico,  and  Montana  it  is  almost  impossible 
to  hire  labor  when  the  operator  is  unable  to  make  prox>er  repairs  alone ; 
or,  if  labor  can  be  had,  the  price  asked  is  so  excessive  that  the  means 
at  the  command  of  this  office  will  not  i)ermit  its  pa3rment,  so  that  either 
the  repairs  have  to  be  made  poorly  by  one  man  or  the  line  has  to  remain 
open  until  the  commanding  officer  at  the  nearest  post  can  furnish  a 
detail. 

In  view  of  the  foregoing,  it  is  recommended  that  a  law  be  secured 
permitting  the  permanent,  detail  of  fifty  enlisted  men  from  the  line  of 
the  Army  for  duty  with  the  military  lines,  and  payment  of  extra-duty 
pay  to  the  same  from  line  receipts,  as  in  former  years.  It  will  be  seen 
that  the  line  receipts  are  now  $14,000  in  excess  of  the  appropriation  for 
their  support 

In  the  California  and.  Arizona  division  forty-seven  miles  were  aban- 
doned as  no  longer  necessary  for  military  purposes. 

In  the  Department  of  the  Missouri  the  short,  isolated  sections,  con- 
necting military  posts  with  commercial  offices,  were  equipped  as  tele- 
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phone  linen,  and  the  larger  lines,  connecting  two  or  more  posts,  con- 
tinued to  be  operated  as  telegraph  lines  under  the  direction  of  i)08t 
commanders.  The  Hues  from  Gunnison  to  Uncompahgrey  eighty-one 
miles,  and  from  Rawlins  to  camps  on  White  River,  one  hundred  and 
forty-four  miles,  abandoned  during  the  previous  year,  were  sold  at 
auction  under  authority  from  the  Secretary  of  War. 

The  military  lines  in  the  Texas  Division  have,  since  the  relief  of  the 
signal  officer  in  charge,  December  31, 1883,  been  nnder  the  immediate 
charge  of  an  officer  in  this  office.  The  extensive  abandonment  of  lines 
in  this  division  during  the  preceding  year  left  bnt  two  hundred  and  sixty- 
two  miles  in  operation  at  the  beginning  of  the  present  fiscal  year,  and 
this  was  still  fiirther  reduced  by  the  abandonment,  on  September  5,  of 
the  line  from  Fort  Concho  to  Coleman,  sixty-five  miles.  Of  the  lines 
abandoned  during  the  preceding  and  current  years  only  eighty-eight 
miles  of  one  section  were  retained  and  the  remaining  nine  hundred  and 
twenty  miles  were  sold  at  auction  by  authority  of  the  Secretary'  of  War. 

Five  hundred  miles  of  military  telegraph  lines  were  operated  in  the 
Washington  and  Idaho  Division.  The  station  at  Tatoosh  Island  was 
connected  by  cable,  two  miles  in  length,  with  the  land  line  terminating 
at  Cape  Flattery.  A  second  cable,  four  miles  in  length,  was  laid  across 
the  mouth  of  the  Columbia  River,  on  October  10th,  joining  part  of  the 
military  telegraph  line,  connecting  Astoria  with  Fort  Stevens.  The 
points  reached  by  these  cables  are  of  special  value  to  the  system  of 
Signal  Service  reports  intended  for  the  Pacific  coast  weather  service. 

The  necessary  cables  to  complete  the  telegraphic  connection  of  the 
military  posts  in  San  Francisco  Harbor  have  been  successfully  laid  dur- 
ing the  year.  In  making  these  connections  4^  miles  of  cable  and  7^ 
miles  of  line  were  required. 

In  the  northwestern  division  there  remain  893  miles  of  telegraph 
line  in  operation  after  the  sale  of  1,061  miles  of  abandoned  lines.  That 
portion  of  this  line  which  extends  to  the  north  of  the  North  Pacific 
railroad  should  be  kept  in  repair,  as  meteorological  reports  from  sta- 
tions on  that  portion  of  the  line  are  of  especial  value  in  determining 
the  advance  of  cold  waves  which  are  likely  to  be  attended  by  damaging 
frosts. 

The  sea-coast  telegraph  line,  extending  along  the  coasts  of  New  Jer- 
sey, Delaware,  Maryland,  Virginia,  and  North  Carolina,  is  of  great 
value  to  shipping,  and,  as  a  means  of  rapid  communication,  when  assist- 
ance may  be  required,  has,  as  in  the  past,  proved  valuable  to  the  Sig- 
nal Service  and  to  the  commercial  interests  of  the  country.  The  im- 
'  portance  of  maintaining  this  line  and  extending  it  along  the  entire 
Atlantic  coast,  where  it  may  be  practicable,  cannot  be  well  overesti- 
mated. The  service  has  been  able  in  past  f^ ears  to  save  from  destruc- 
.  tion  and  loss  vessels  and  property  the  value  of  which  exceeded  the  en- 
tire cost  of  maintaining  the  Signal  Service.  The  signal  stations  along 
the  coast  line  are  manned  by  observers  versed  in  the  use  of  marine 
signals,  and,  being  in  connection  with  this  office,  are  able  to  communi- 
cate to  passing  vessels  the  weather  conditions  as  given  item  the  cen- 
tral office.  This  is  an  important  branch  of  the  Signal  Service  work, 
and  1  earnestly  recommend  that  an  appropriation  of  $39,000  be  made 
for  the  purpose  ot  extending  this  line  and  placing  the  present  part  in 
thorough  repair. 

The  appropriation  for  a  cable  to  connect  Martha's  Vineyard  with  the 
main-land,  being  bnt  one-half  the  original  estimated  cost  of  cable,i  t  will 
not  be  possible  to  establish  continuous  and  reliable  connection  with  the 
main-land  with  the  fund  available. 
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INSTBUHENTS. 

In  the  Meteorological  Observatory  of  this  office  one  thousand  and 
fiixty  instnunents  were  carefully  compared  with  the  standards,  and 
instnmiental  error  determined  for  each  instrument.  Six  hundred  and 
thirty -three  instruments  have  been  purchased,  one  hundred  and  ten 
manufactured  and  repaired,  and  one  thousand  and  ninety-one  instru- 
ments were  returned  from  stations  broken  or  for  repairs.  Six  hundred 
and  four  instruments  were  issued  to  regular  Signal  Service  stations, 
one  hundred  and  twenty-one  were  issued  to  cotton-belt  stations,  and 
two  hundred  and  thirty -three  were  examined  and  compared  for  private 
parties. 

During  the  year  a  standard  thermometer. for  low  temperatures  has 
been  established  by  very  careful  and  repeated  comparisons  of  two  fine 
Berlin  thermometers  with  the  air  thermometer,  and  the  results  show 
that  the  calibration  agrees  well  with  the  air  thermometers.  A  series 
of  comparisons  of  the  air  thermometers  have  also  been  made  with  the 
mercurial  thermometer,  and  the  results  are  being  prepared  tor  publica- 
tion. A  careful  series  of  comparisons  have  also  been  made  between  six 
new  Fuess  barometers  and  the  Adie  standards,  numbers  1526  and  1595, 
at  this  office,  and  the  Green  standard,  number  1879.  The  results  of 
these  comparisons  show  that  the  standard  barometer  at  Saint  Peters- 
burg is  0.014  lower  than  the  Kew  standard.  The  report  of  Junior 
Professor  T.  Bussell,  of  the  Signal  Service,  on  the  subject  of  compari- 
son of  instruments  is  given  in  Appendix  No.  6. 

STATIONS. 

The  number  of  stations  in  operation  June  30, 1884,  in  the  United 
States  was  four  hundred  and  sixty-four.  These  include  the  telegraph 
stations,  printing  stations,  display,  special-river,  cotton-region,  and 
sunset  stations.  This  shows  an  increase  during  the  year  of  eighty- 
eight  stations.  In  addition  reports  are  received  from  twelve  Canadian 
stations  by  the  cooperation  of  the  Canadian  Meteorological  Service. 

Telegraphic  reports  are  received  at  this  office,  daily,  from  one  hundred 
and  fjrty-seven  stations. 

During  the  year  seven  full  reporting  stations  have  been  established 
an  five  discontinued. 

The  system  of  simultaneous  reports  taken  by  foreign  observers  has 
continued,  and  special  effort  has  been  made  through  the  marine  divis- 
ion of  this  office  to  induce  captains  of  vessels  to  cooperate  in  this  work,^ 
as  by  means  of  these  reports  valuable  studies  are  made  of  storm  move- 
ments after  the  center  of  disturbance  has  passed  beyond  the  limits  of 
Isold  stations. 

The  total  number  of  reports  received  from  land  stations  is  five  hun- 
dred and  forty-seven. 

The  total  number  of  vessels  reporting  during  the  year  is  six  hundred 
and  fifty-nine. 

In  the  coUection  of  data  for  the  purpose  of  studying  ocean  meteor- 
ology, this  office  is  indebted  to  the  New  York  Herald  for  the  use  of 
marine  reports  collected  by  that  journal. 

The  total  number  of  voluntary  observers  in  the  United  States  who 
have  forwarded  monthly  reports  to  the  Chief  Signal  Officer  is  three 
hundred  and  sixty-two. 

The  number  of  military  posts  sending  observations  is  sixty-three. 

Numerous  requests  have  been  made  for  the  establishment  of  signal 
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stations  throaghout  the  ooantry,  bnt  the  reduced  appropriations  have 
prevented  the  Chief  Signal  Officer  fix>m  complying  with  these  requests. 

The  work  of  the  service  coold  be  made  more  valuable  by  an  increase 
of  stations,  especially  in  the  regions  west  of  the  Mississippi  Biver  and 
on  the  Pacific  coast. 

With  the  addition  of  fifteen  stations  the  value  of  the  weather  predic- 
tions of  this  service  would  be  greatly  increased. 

PACIFIC  COAST  WEATHER  SERVICE. 

I  again  call  attention  to  the  necessity  of  a  separate  office^  under 
charge  of  an  instructed  officer,  on  the  Pacific  coast.  The  weather  con- 
ditions there  differ  so  markedly  from  those  observed  in  other  sections 
of  the  country  that  special  study  by  an  officer  on  that  coast  is  required, 
in  order  that  the  citizens  of  that  section  of  the  country  may  i^ceive  the 
fiill  benefits  of  the  Signal  Service  reports.  It  is  now  my  intention  to 
assign  an  officer  to  duty  at  San  Francisco  the  coming  autumn,  to  take 
charge  of  this  important  work. 

STATE  WEATHER  SERVICE. 

The  State  meteorological  services  previously  established,  and  co-op- 
erating with  the  Signal  Service,  have  continued  in  operation,  and  ex- 
cellent services  have  been  added  during  the  year  in  Alabama,  Louisi- 
ana, and  Minnesota,  and  efforts  are  being  made  to  extend  this  service 
in  other  States. 

Local  services  are  now  in  operation  in  thirteen  States,  and  I  find 
that  these  organizations  enable  the  Signal  Service  to  distribute 
promptly  in  threatened  distiicts  general  warning  of  approach  of  frosts, 
*<  northers,"  cold  waves,  and  dangerous  storms,  with  comparatively  lit- 
tle expense. 

These  local  services  will  bring  the  benefits  of  the  Signal  Service  to 
the  people  of  every  county  of  the  State  .in  which  they  are  properly  or- 
ganized. They  will  make  it  possible  for  this  service  to  organize  a  sys- 
tem of  storm  signals  to  be  displayed  from  milway  trains  for  the  bene- 
fit of  those  interested  in  agriculture. 

The  report  of  the  assistant,  who  has  had  charge  of  the  organization 
of  these  services,  will  be  found  in  Appendix  No.  7. 

MISCELLANEOUS. 

The  railway  weather  signals  have  continued  on  three  lines  in  Ohio 
with  gratifying  results,  and  it  is  probable  that  these  signals  will  be  car- 
ried by  other  roads  in  that  State  during  the  coming  year.  These  sig- 
nals have  also  been  displayed  over  the  Cumberland  Valley  Bailroiui 
and  the  Frederick  division  of  the  Pennsylvania  Railroad  during  the  year, 
and  special  signals,  indicating  the  character  of  the  weather,  have  re- 
cently been  adopted  and  are  now  in  operation  on  the  principal  railroads 
in  Alabama,  under  the  direction  of  the  chief  of  the  Alabama  weather 
service. 

The  Louisiana  weather  service  has  also  arranged  for  the  display  of 
frost  signals  on  railroads  passing  through  the  sugar  region  of  that 
State.  The  information  upon  which  all  these  signius  are  displayed  is 
telegraphed  from  this  office. 
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A  «'6teni  of  river  reports,  by  means  of  which  this  office  is  enabled  to 
gi\'e  timely  warning  of  the  rise  and  fall  of  rivers  and  the  approach  of 
dangerous  floods,  has  been  continued,  and  will  be  greatly  extended  and 
improved  during  the  current  year,  as  a  special  appropriation  has  been 
made  with  this  in  view. 

The  system  of  flood- warnings  at  Chattanooga  has  been  perfected,  and 
is  highly  commended  by  the  citizens  of  that  locality  as  a  valuable  serv- 
ice.   (See  Appendix  No.  8.) 

Speioial  reports  for  the  benefit  of  the  cotton  interests,  the  firost- warn- 
ings to  fruit  and  tobacco  growers,  and  the  announcement  of  the  ap- 
proach of  ^<  northers,"  have  been  continued. 

The  Farmers'  Bulletins  and  the  Bailway  Bulletins  are  still  distributed, 
and  a  new  feature  has  been  added  to  the  former,  by  means  of  which  special 
notice  is  given  of  the  approach  of  cold  waves.  As  these  bulletins  are 
displayed  at  more  than  eight  thousand  post-offices,  and  as  many  post- 
masters have  provided  themselves  with  flags,  which,  when  displayed, 
indicate  the  approach  of  a  cold  wave,  it  is  believed  that  much  benefit 
will  result  from  the  information  thus  conveyed. 

As  an  illustration  of  the  value  of  Signal  Service  reports  to  the  med- 
ical profession  I  will  invite  attention  to  the  series  of  charts  prepared  at 
the  request  of  the  Colorado  State  Medical  Society.  These  charts  ex- 
hibit, graphically,  the  average  cloudiness  and  the  average  weieht  of 
vapor  contained  in  a  cubic  foot  of  air,  or  the  absolute  humidity,  during 
each  season  of  the  year  in  the  various  sections  of  the  country.  Ap- 
I)endix  No.  9  contains  a  report  with  the  charts  above  mentioned. 

PERSONNEL. 

The  work  of  the  service  is  done  by  twenty  officers  and  500  enlisted 
men.  The  men  are  distributed  as  follows:  At  the  Office  of  the  Chief 
Signal  Officer  are  181 ;  on  telegraph  lines,  106 ;  at  Fort  Myer,  41 ;  on 
station,  163.  The  others  are  on  leave  for  sickness  or  other  causes.  Five 
of  these  officers  are  now  at  the  school  of  instruction  at  Fort  Myer,  leav- 
ing but  fifteen  for  the  work  of  the  Signal  Service,  a  less  number  than  at 
any  time  previous  for  years. 

PBOPEBTY  AND  DISBUBSEMENTS. 

The  methods  of  administering  the  duties  of  the  Property  and  Dis- 
bursing Division  of  the  office  have  been  much  improved,  every  advan« 
tage  l^ing  taken  of  a  possible  opportunity  to  decrease  the  labor  and 
at  the  same  time  to  maintain  the  efficiency  and  accuracy  of  the  work. 

Advantage  has  also  been  taken  of  the  experience  of  years  to  per- 
fect a  system  of  accountability  for  public  money  and  property  which 
wonld  admit  of  no  adverse  criticism,  and  at  this  time  there  is  nothing 
to  snggest  in  the  way  of  improvement. 

The  methods  of  verifying  and  settling  accounts  in  this  bureau  are 
those  prescribed  by  the  Army  Regulations,  and  are  identical  with  those 
which  govern  in  the  Quartermaster's  Department.  The  same  auditor 
and  comptroller  who  examine  the  accounts  of  all  quartermasters,  ex- 
amine tiie  accounts  of  the  disbursing  officer  of  this  office. 

By  a  judicious  economy  the  most  efficient  service  which  the  cur- 
tailed appropriations  would  admit  of  has  been  obtained,  and  I  append 
a  report  of  the  condition  of  the  appropriations  for  the  fiscal  year  end- 
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iBg  Jane  30,  1884,  with  expeDditnres  thereander,  and  balances  unex- 
pended ^t  the  end  of  the  year,  with  probable  demands  on  such  balanceS| 
as  required  by  act  of  Congfress,  approved  May  1, 1829. 

PUBLICATIONS. 

The  Monthly  Weather  Beview  has  been  improved  during  the  year 
by  the  addition  of  a  large  chart,  which  now  makes  it  possible  to  trace 
a  storm  on  a  single  chart  from  the  Pacific  coast  to  the  east  portion  of 
the  north  Atlantic  Ocean. 

This  publication  contains  a  careful  summary  of  the  meteorological 
conditions  occurriDg  during  the  month,  each  meteorological  element 
being  treated  separately. 

It  also  contains  extracts  from  bulletins  issued  by  the  local  State  serv- 
ice. In  previous  years  these  reviews  have  been  republished  as  a  part 
of  the  Annual  Beport  of  the  Chief  Signal  Officer,  but  the  edition  of 
2,500  now  issued  will  doubtless  satisfy  the  demand,  and  I  have  therefore 
discontinued  its  publication. 

The  Monthly  Summary  and  Beview  treats  specially  of  international 
meteorology,  and  is  based  upon  the  7  a.  m.  simuUtaneous  report  which 
is  made  by  co-operating  observers  and  published  daily  at  this  office  as 
the  International  Bulletin. 

The  work  of  preparing  for  publication  the  Met'CorologicaJ  Becordhas 
been  continued  and  several  volumes  are  now  ready  for  the  printer. 
The  value  of  this  work  to  those  wishing  to  study  meteorology  cannot 
be  overestimated,  and  great  care  has  been  taken  to  guard  against  errors. 

Professional  Paper  No.  XIII,  "  Temperature  of  the  Atmosphere  and 
the  Earth's  Surface,"  by  Prof.  Wra.  Perrel.  The  general  subject  of  this 
paper  is  treated  under  the  following  four  subdivisions :  1.  The  relative 
distribution  and  the  variations  of  solar  radiation ;  2.  Conditions  deter- 
mining temperature;  3.  Actinometry;  4.  The  distribution  and  varia-* 
tions  of  temperature.  This  is  a  paper  of  original  research,  comprising 
sixty-nine  quarto  pages,  in  which  the  principles,  methods,  and  results 
are  for  the  most  part  entirely  new.  In  general,  only  so  much  of  what 
was  already  known  on  the  different  branches  of  the  subject  has  been  in- 
troduced as  was  necessary  in  the  further  prosecution  of  research  on  the 
subjects.  From  the  general  formulsB  and  principles,  however^  although 
entirely  new,  taken  in  the  fullest  and  most  general  extent  or  their  ap- 
plications, many  results  have  been  deduced  which  are  not  claimed  to  be 
new. 

A  volume  is  also  in  a  forward  state  of  preparation  by  the  same  author, 
intended  to  comprise  the  best  and  most  useful  parts  of  all  scientific 
papers  which  have  been  published,  systematically  arranged  so  as  to 
form  a  treatise  on  the  <'  Pro^^ress  and  recent  advancements  of  the  higher 
Meteorology."  In  this  treatise  will  be  comprised  whatever  is  considered 
most  appropriate  and  importan  t  in  the  various  meteorological  papers  of 
original  research  and  others  by  different  authors  and  published  in  dif- 
ferent parts  of  the  world,  the  simpler  parts  of  the  paper  on  '^  The  Tem- 
perature of  the  Atmosphere  and  the  Earth's  Surface,"  and  of  the  several 
parts  of  the  <<  Meteorological  Besearches"  published  by  the  Coast  and 
Geodetic  Survey,  but  all  presented  by  more  popular  methods,  better 
adapted  to  learners  than  the  methods  in  the  original  papers,  in  which 
it  was  generally  supposed  that  the  reader  was  familiar  with  what  had 
been  already  published  on  the  subjects. 

Professional  Paper  No.  YII,  *'  Beport  on  the  Character  of  Six  Hun- 
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dred  Tomadoes,"  by  Sergeant  J.  P.  Pinley,  Signal  Corps,  V.  S.  Army, 
has  been  revised  and  republished. 

The  following  Signal  Service  Notes  have  been  issued  during  the  year : 

Signal  Service  Note  No.  X,  "Eeport  on  Lady  Franklin  Bay  Expedi- 
tion of  1883,"  by  Ernest  A.  Garlington,  first  lieutenant,  Seventh  Cavalry, 
Acting  Signal  Officer. 

Signal  Service  Note  No.  XI,  ^'  The  Elements  of  the  Heliograph,''  by 
Frederick  K.  Ward,  first  lieutenant,  First  Cavalry,  Acting  Signal  Officer, 

Signal  Service  Note  No.  XII,  '<  The  Special  Churacleristics  of  Torna- 
does, with  Practical  Directions  for  the  Protection  of  Life  and  Property,^ 
by  Sergeant  J.. P.  Finley,  Signal  Corps,  U.  S.  Army. 

There  has  also  been  published  during  the  year ''The  Danger,  Dis- 
tress, and  Storm  Signal  Code,"  intended  for  the  use  of  Signal  Service 
sea-coast  stations  and  mariners.  This  publication  contains  all  the  mes- 
sages of  the  International  Code  likely  to  be  used  by  vessels  desiring  to 
communicate  near  the  coast,  with  brief  directions  for  using  the  code, 
and  in  addition  a  new  storm-signal  code  which  will  make  it  possible  for 
any  vessel  passing  within  range  of  a  signal  station  to  receive  weather 
indications  or  storm  warnings  by  means  of  the  signals  used  in  the  luter- 
national  Code. 

With  a  well-equipped  sea-coast  line  this  weather  code  will  prove  a 
great  service  to  the  shipping  interests  of  the  country. 

NOTES. 

The  post  of  Fort  Myer,  maintained  as  a  recruiting  station  and  school 
of  instruction  for  officers  and  men  of  the  Signal  Corps,  is  being  steadily 
improved  as  the  very  limited  means  available  will  permit,  and  it  is 
hojied  that  it  will  become,  in  a  few  years,  in  every  way  creditable  to 
the  service. 

A  new  office-building,  adapted  to  the  wants  of  the  service,  is  impera- 
tively needed,  both  for  economical  work  and  for  the  safety  of  the  inval- 
uable records  of  data  accumulated  in  fourteen  years  of  observation,  now 
jeopardized  by  being  stored  in  insecure  buildings.  Drawings  and  esti- 
mates are  now  on  file  in  the  office  of  the  Secretary  of  War,  with  letters 
fully  setting  forth  these  facts. 

A  completed  organization  for  the  Signal  Corps  is  of  the  greatest  im- 
portance. By  retaining  the  experience  of  officers  who  have  served  for 
long  periods  in  this  service  great  economies  can  be  secured  each  year, 
serious  mistakes  can  be  avoided  and  excellence  of  service  cau  be  ob- 
tained in  no  other  way. 

The  foUowing  plan  is  submitted,  and  is  now  believed  to  be  all  that  is 
required: 

IXGtlSLATlOV  NEEDED  BY  THE  SIGNAL  SEBVIOE. 

To  be  added  to  the  Signal  Corps,  with  the  rank  aud  pay  of  officers  of 
like  grade  of  cavalry :  * 

1.  One  colonel. 

2.  One  lieutenant-colonel. 

3.  One  m%jor  aud  disbursing  officer. 

4.  Eight  captains ;  and  the  second  lieutenants  of  the  Signal  Corps, 
after  eight  years  of  service  as  second  lieutenants,  may  be  appointed  by 
the  President,  first  lieutenants;  and  after  fourteen  years' service  as 
lieutenants,  may  be  appointed,  by  the  President,  captains.    And  the 
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one  hnndred  and  fifty  sergeants  of  the  Signal  Corps  shall  be  oomx>o6ed 
of  three  classes,  twenty-five  of  the  first  class,  who  shall  have  the  pay 
proper  of  $50  a  month ;  fifty  of  the  second  class,  who  shall  have  the 
pay  proper  of  $40  a  month ;  and  seventj'-five  of  the  third  class,  who 
shall  have  tiie  pay  proper  of  $34  a  month,  the  same  as  now ;  and  all 
the  sergeants,  corporals,  and  privates  of  the  first  class  of  the  Signal 
Corps  shall  be  known  as  <^  observers  of  the  signal  service." 
I  am,  sir,  very  respectfully,  yonr  obedient  servant, 

W.  B.  HAZEK, 
Brig,  and  BvL  Maj.  Oen%  Chief  Signal  Officer j  U.  8.  Armjf. 

Hon.  Egbert  T.  Lincoln, 

Secretary  of  War. 
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STAJifDING  0SDES8  FOB  THE  SIGNAL  SERVICE  SCHOOL  OP  IKSTBUC- 

TION  AND  THE  POST  OF  FOBT  MTEB. 

Instructions  \  Signal  Officb,  War  Department, 

No.  97.        5  Waahingion,  August  15,  1884. 

The  following  oompendiam  of  orders  and  instnictions  governing  the  Signal  Service 
flchool  of  inntmction  for  ofiBcers  and  enlisted  men,  and  the  post  of  Fort  Myer,  Vir- 
ginia, replaces  that  published  by  Instrvctions  Ko.  20,  from  tnis  office,  series  1883 ;  it 
will  be  inserted  in  the  "Office  Regnlations"  after  paragraph  580.  The  officer  in 
charge  at  Fort  Hyer  will  see  that  these  instructions  are  literally  caried  oat. 

W.  B.  HAZEN, 
Brig,  f  Bvt  M^,  Gm^l,  Ckiqf  Signal  Officer,  U,  8.  A. 
Ofitigiajl: 

B.  M.   PURSSELL, 

id  Lieutenant,  Signal  CcTp%^  U,  S.  Army, 

CHAPTEB  XXIII.->Standin6  Orders  for  the  Signal  Servicb  School  of  In- 
struction AND  THE  post  OF  FORT  MYBR,  VIRGINIA. 

GENERAL  INSTRUCTIONS. 

581.  Fort  Myer,  Virginia,  is  maintained  as  a  Sitrnal  Service  school  of  instruction. 
(Ins.  106,  1882.) 

582.  The  Chief  Signal  Officer  is  in  immediate  command  of  the  post.  During  his  ab- 
sence beyond  post  limits,  the  senior  officer  present  will  assume  the  duties  of  officer 
in  charge,    (his.  31, 1883.) 

583.  Fort  Myer  will  be  maintained  as  a  first-class  station  whenever  a  class  is  under 
instruction,  at  other  times  as  a  third-class  station.    (Ins.  74, 1883.) 

584.  The  enlisted  men  under  training  will  be  known  as  **  men  under  instruction." 
The  enlisted  men  not  under  instruction,  but  necessary  to  the  maintenance  of  the  post, 
will  be  known  as  the  *'  permanent  party."    (Ins.  106, 1882.) 

585.  The  Articles  of  War  will  be  read  to  each  recruit. within  six  days  after  his  arrival 
at  the  post;  also  to  the  ''ntire  command  every  six  months.    (Letter,  Feb.  14, 1884.) 

586.  A  copy  of  the  '*  Hand-book  for  the  Signal  Corps"  wiU  be  issued  by  the  officer 
in  charge  to  each  enlisted  man,  not  already  supplied,  joining  the  station  (the  perma- 
nent party  excepted).  This  book  is  to  be  accounted  for  on  discharge  by  delivery  to 
the  sergeant  or  other  enlisted  men  left  in  charge  of  the  station  where  the  order  for 
discharge  is  received.  Enlisted  men,  though  not  required  to  commit  the  entire  toxt 
of  the  '*Hand-book  "  to  memory,  will  thoroughly  familiarise  themselves  with  its  con- 
tenU.    (0.0.41,1884.) 

587.  The  post-quai-termaster  will  assume  the  same  personal  detailed  control  and 
management  of  quartermaster's  duties  and  work  as  is  usual  at  military  posts,  and 
shall  be  subjected  to  the  same  responsibilities.    (Letter,  March  27,  1882.) 

586.  Ko  renter,  or  other  person  on  the  Arlington  estato,  will  dispose  of  any  hay, 
straw,  fodder,  or  manure,  so  that  it  will  be  deposited  off  from  that  property.  (Let- 
ter, April  26, 1882.) 

589.  No  private  service  will  be  rendered  by  persons  in  the  j^ublic  employ  excepting 
the  proper  furnishing  of  necessary  supplies,  which  is  usual  in  the  muitary  service ; 
and  saoh  work  as  may  be  done  with  the  free  consent  of  the  persons  doing  it,  in  their 
own  time,  as  is  customary  in  the  military  service,  and  for  which  they  will  be  paid, 
as  may  be  arraoged  between  the  parties.    (Letter,  March  22, 1882.) 

DBUXS. 

590.  Men  under  instruction  will  be  drilled  twice  daily  (see  par.  612),  an  hour  at  a 
time,  every  Monday,  Tuesday,  Wednesday,  Thursday,  and  Friday,  excepting  holi- 
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days.    Daring  inolement  or  exoesslTely  hot  weather  drills  will  take  place  in  bar- 
racks.   riDB.  106,  1882.) 

591.  All  drills  will  be  snperintended  by  a  commissioned  officer,  who  will  be  present 
at  drill,  and,  when  squads  are  assembled,  will  drill  in  person.  There  will  be  a  rest  of 
five  minutes  after  each  period  of  exercise  of  twenty  minutes,  and  at  no  otiier  time. 
(Ins.  106.  1882.) 

592.  Tne  greatest  attention  will  be  paid  to  the  ''setting  np"  of  the  men  under  in- 
struction, and  the  rigor  applied  to  it  at  the  Military  Academy  at  West  Point  will  in 
no  case  be  abated.  The  utmost  courtesy  and  fair  treatment  will  be  extended  to  all 
nnder  instruction.    (Ins.  106,  1882.) 

593.  Squads  of  recruits,  as  soon  as  they  report,  shall  be  formed  for  signal  drill, 
twice  a  day  (see  par.  612),  under  the  best  available  sergeants,  to  beovenooked  by 
an  officer.    (Letter,  July  6, 1882.) 

594.  A  neat  and  noldierly  habit  and  carriage  will  be,  at  all  times,  practiced,  and  the 
officer  in  charge  will  promptly  correct  any  violation  of  this,  either  by  enlisted  men  or 
officers. 

595.  The  permanent  party  will  receive  such  drills  and  instruction,  under  direction 
of  the  officer  in  charge,  as  is  usual  for  garrison  troops.    (Ins.  106, 1882.) 

&96.  Drills  for  men  under  instruction : 

JSdiool  of  the  Soldier  (dUmounted,) — ^Twelve  weeks;  to  page  73,  Cavalry  Tactics. 

School  of  the  Cmnpany  (diemounied), — ^Four  weeks ;  page  73  tu  page  113,  Cavalry 
Tactics. 

School  of  the  Platoon,— Four  weeks ;  page  173  .to  page  202,  Cavalry  Tactics. 

In  place  of  three  drills,  three  lessons  in  learning  by  heart  and  reciting  pages  402  to 
409,  inclusive,  of  Cavalry  Tactics.  In  place  of  each  fourth  drill  of  all  the  above,  there 
will  be  recitations  upon  the  drill  Indicated.  The  number  of  men  in  squads  will  in  no 
case  be  in  excess  of  tnat  described  by  the  tactics.  In  all  drills,  the  maximum  of  time 
will  be  devoted  to  instruction  and  exerciser,  and  the  minimum  will  be  devoted  to 
marching.  The  officer  of  the  day  will  bu  present  at  and  supervise  all  roll-calls  and 
formations  for  duty,  and  will  be  responsible  for  their  proper  performance,  and  will 
state  in  the  guard  report  tliat  he  has  done  so.    (Ins.  106,  1882.) 

CALLS. 

597.  Calls  will  be  sounded  as  follow% : 

Reveille,  1st  call ^ 5. 15  a.  m. 

Reveille 5.25 

Assembly ,. 5.30 

Breakfast .' 5.40 

Stable  call - 6.00 

Drill  (1st  call,  6.30a.  m.) 6.35 

Fatigue  call 7.00 

Sick  call 7.30 

Recall  from  drill 7.35 

Guard-mounting  (Ist  call,  7.40  a.  m.) 7.45 

School  call 8.00 

Recall  from  fatigue  and  school 12.00  m. 

Dinner  immediately  after  recall  from  fatigue. 

School  call •.  1.00  p.  m. 

Fatigue  caU 2.00 

Recall  from  school 4.00 

Drill  (1st  call,  4.10  p.  m.) 4.20 

Recall  f^om  drill 5.20 

stable  call 5.30 

Recall  from  fatigue 6.00 

Supper  immediatelv  after  recall  from  fatigue. 
Retreat,  1st  call,  10  minutes  before  sunset. 
Assembly,  2  minutes  before  sunset. 
School  call  immediately  after  retreat. 

Tattoo,  first  call 9.00 

Tattoo , 9.10 

Assembly 9.15 

Extinguish  lights 9.30 

Sundaye, 

Inspection  (1st  ciJl,  820  a.  m.) 8.30  a.  m. 

Ouard-mounting  immediately  after  inspection. 

All  other  calls,  excepting  for  drill,  fatigne,  and  school,  the  same  as  on  other  days. 
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Eveninf?  school  will  be  from  retreat  antil  tattoo,  and  the  men  under  instruction  will 
continne  at  their  studies  daring  that  time. 

For  the  winter  months  fatigne  call  will  be  at  8  a.  ni.  and  1  p.  m  ,  and  recall  at  I2m. 
and  4.30  p.  m. 

GUARD  DUTY. 

598.  Hen  under  instruction  will  perfbrm  guard  duty,  but  after  two  months'  service 
tber  will  be  relieved  at  tattoo.  They  wi^  not  be  subject  to  ordinary  fatigue  duty, 
and  will  be  given  no  special  or  general  duty  interfering  with  the  drills  and  hours 
pn-ficribed  for  study  and  school  exercises  (except  as  per  par.  612.)    (Ins.  106, 1882.) 

o£l9.  After  the  drst  two  months  of  guard  duty  men  under  instruction  will  be  relieved 
from  ^aid  after  goard-monutiuff,  and  will  then  repair  to  their  quarters  for  study  and 
frsercisfs  during  study  boors.  The  guard-house  during  this  time  will  be  left  in  charge 
of  the  corporal  of  the  guard,  who  will  continue  his  studies  ther^  The  corporal  of  tho 
^nard  will  not  be  excused  from  lectures  or  instruction.  When  released  from  quarters 
the  men  will  repair  t-o  the  guard-house  for  guard  duty.  Three  men  of  the  permanent 
party  will  be  turned  off  with  the  guard  during^  this  time  as  supernumeraries;  th^y 
will  be  dismissed  after  guard-mounting  to  their  ordinary  garrison  duties,  and  not 
called  for  guard  until  tattoo,  when  they  will  be  posted  for  the  night.  Each  man  under 
iustmetion  will  have  four  tours  of  guard  duty  as  non-commissioned  officers.  (Ins.  108, 
1^82.) 

6U0.  When  there  are  no  prisoners,  men  on  guard  will  be  required  to  attend  tele^aph 
practice,  and  recitations.-  When  there  are  prisoners  nothing  will  be  allowed  to  inter- 
fere with  guard  duty ;  in  such  cases  a  special  report  will  be  made  in  connection  wirli 
the  report  of  men  under  instruction  during  the  week.     (Letter,  Feb.  15,  1&^.) 

601.  Enlisted  men  in  confinement,  charged  with  purely  military  offenses,  not  involv- 
ing criminal  elements,  must  keep  up  their  studies  and  appear  at  recitations.  (Letter, 
March  31, 1884.) 

BOUBS. 

602.  The  hours  for  field  practice  will  be  prescribed  by  the  officer  in  charge,  in  ac- 
cordance with  orders  received  from  the  Chief  Signal  Officer,  and  will  include  such 
timeaama^  be  necessary.    (Ins.  10^,  18^.) 

603.  During  the  prescribed  hours  men  under  instruction  will  either  study  in  their 
rooms,  present  theinselvi'S  in  the  recitation  rooms,  or  work  at  field  exercises,  as  may 
be  prescril>ed.  The  officer  of  the  day  will  inspect,  morning,  afternoon,  and  eveniufr, 
to  see  that  these  directions  are  strictly  followed.  The  weekly  course  of  study  will 
continue  from  Monday  morning  until  12  m.  Saturday,  all  recitations  on  Saturday 
being  held  before  12  m.  A  schedule  showing  the  hourly  occupation  of  each  man  dur- 
ing study  and  field  exercise  hours  will  be  kept  by  the  senior  instructor,  us  part  of  the 
permanent  records  of  the  school.    (Ins.  106,  1882.) 

REPORTS. 

604.  The  following  reports  will  be  rendered  by  the  officer  in  charge : 

1.  Annual  report. 

2.  Monthly  statement  of  eulistments,  discharges,  &o. 

3.  Monthly  report  of  fire  inspections.    ^See  par.  6^>i*) 

4.  Weekly  reports  of  drills  and  instruction'. 

5.  Morning  reiK>rt  of  the  Signal  Corps.    (L.  R.  1845,  Sig.,  1884.) 

605.  The  weekly  reports  of  instruction  will  receive  the  supervision  and  remarks  of 
the  officer  in  charge.    (Letter,  Jan.  15,  1881.) 

606.  The  officer  in  charge  will  report  the  names  of  the  enlisted  men  under  instruc- 
tion, in  each  class,  who  give  evidence  of  special  qualifications  for  any  particular  dutv. 
(Letters,  May  20  and  25,  1882.) 

607.  The  weekly  rrports  of  the  school  for  officers  will  state  the  number  of  weeks 
necessary  to  complete  the  unfinished  part  of  the  course  of  instruction.  (Ins.  36, 
loo4.) 

COURSE  OF  INSTRUCTION  FOR  ENLISTED  MEN.  . 

608.  The  following  comprises  the  course  of  instruction  for  enlisted  men : 
Drills  and  recitations  in  tactics.    (See  par.  596.) 

THEORETICAL  COURSE. 

FiTBt  BecUations  in  Cavatrjf  TaoHa,  as  prescribed  by  par.  596. 

Second,    Manual  of  Si^aU — Myer, 

1st  lesson,  to  "alphabetic  elementary  code,"  page  36, 
2d        *'       to ''general  applications,"  page  56. 
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3d    lesson,  to  "  day  sij^als/''  page  76. 

4th      "       to  ''  field  signals  by  tnree  elements,"  page  96. 

5th     "       from  page  144,  *'  homographic  code ''  to  ''  chronoeemic  signals,"  page  164. 

6th      "      from  page  164  to  **  open  communication,  4&c.,"  page  180. 

7th      **       from  ''description  of  equipments,"  page  189,  to  **  candle  bombs,"  page 

S07. 
8th      *'      from  page  216,  "  composition  fires  "to  **  care  of  signal  equipments,"  page 
222,  and  from  "telescopes  and  their  uses,"  page  231,  to  '*  heliograph," 
page  240. 
from  *'  heliograph,"  pa^  240,  to  ''  manual  of  the  kit,"  page  261. 
from  "  manual  of  the  kit,''  page  261,  to  middle  of  page  27d. 
from  "  selecting  stations,"  dec, page 27o,  to  ''complicating signals," page 

305. 
from  "  signalling  in  cipher,"  page  319,  to  page  331,  and  from  page  344, 

"routo  cipher,"  to  "modes,"  &c.,  page  356. 
frt)m  *'  field  telegraph  train,"  pajje  381,  to  "  recover  the  line,"  page  390. 
from  page  390  to  "  general  directions,"  page  396. 
i^view  1st,  2d,  and  3d  lessons, 
review  4th,  5th,  and  6th  lessons, 
review  7th,  8th,  and  9th  lessons, 
review  10th,  11th,  and  12th  lessons, 
review  13lh  And  14th  lessons. 

Tliird.  IntertiaHanal  Code  of  SignaU, 

Ist  lesson,  to  "  boat  signals,"  part  III. 

2d       "      from  "boat  signals,"  to  par.  12,  page  12,  part  III, and  all  of  "danger,  dis- 
tress, and  storm-signal  code." 

Fourth,  Modem  praoHoe  of  ike  tiedrie  telegraph — Pope. 

1st  lesson,  chap.  lY  to  par.  70,  page42. 

2d       "       from  par.  70  to  par.  77,  page  47,  and  from  par.  87*,  page  57,  i  o  par.  103,  page 

64. 
3d       "       chap.  VI  to  par.  122,  page  78,  and  chaps.  VII  and  VIII. 
4th      "       review  chap.  IV  to  par.  77,  page  47. 
5th      "       review  from  par.  87,  page  57,  to  par.  103,  page  64,  and  chap.  VI  to  par. 

122,  page  78,  and  chaps.  Yll  and  VIII. 

I^th,  Manual  of  SignaU, — Myer, 

1st  lesson,  from  "permanent  lines,"  page  402,  to  bottom  of  page  425. 
2d      "       from  top  of  page  426  to  middle  of  page  448. 

from  page  448  to  "  telephones,"  page  469. 

"telephones." 

review  1st  and  2d  lessons. 

review  3d  and  4th  lessons. 

Sixth.  Meteorotogif. — LoomU, 

,  chapter  I. 

chap.  II  to  par.  62,  page  34. 
from  page  34  to  bottom  of  page  53. 
chap.  III. 

chap.  IV  to  par.  140,  page  79,  omitting  pars.  125  and  196. 
from  page  79  to  sec.  11,  page  93. 
from  sec.  II  to  bottom  of  page  107. 
sec.  y  to  page  122. 
setf.  VI  to  chap.  VI,  page  136. 
chap.  VI  to  sec.  II,  page  147. 
sec.  II  to  chap.  VII,  page  160. 
cbap.  VII  to  sec.  Ill,  page  173. 

"  auroras"  to  par.  383,  page  193,  omitting  pars.  357  to  369,  inclusive, 
review  to  par.  70,  page  44. 
review  from  page  44  to  par.  140,  page  79. 
review  6th  and  7th  lessons, 
review  8th  and  9th  lessons, 
review  10th  and  llth  lessons, 
review  12th  and  13th  lessons. 
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Seventh »  JnsirucfumB  to  Observers, 

lat  leeaon,  pifcr.  1  to  par.  42,  inclusive. 

2d      **       par.  43  to  par.  61,  inclusive. 

3d      "       par.  62  to  par.  107,  inclusive. 

4th    '^       par.  108  to  Form  50,  page  59,  inclusive. 

Sth    **       meteorological  forms  to  Form  114,  page  70,  inclusive. 

6th    "       Form  115  to  Form  203,  page  80,  inclusive. 

7th    "       Form  204  to  par.  144,  inclusive. 

8th    "       par.  145  to  par.  178,  inclusive. 

9th    "       par.  179  to  par.  258,  inclusive. 
10th    '*       par.  259  to  par.  306,  inclusive. 
11th    **       review  1st  and  2d  lessons. 
12th    "       review  3d  and  4th  lessons. 
13th    **       review  5th  and  6th  lessons. 
14th    *'       review  7th  and  8th  lessons. 
15th    '*       review  9th  and  10th  lessons. 

Special  Instructions,  Instructions  to  special  Biver  Observers,  and  rules  for  the  gov- 
ernment of  military  telegraph  lines,  to  he  carefully  read. 

PBACnCAL  COUB8E. 

(See  par.  596.) 

609.  Wand  pracHee,  one  hour  daily  (see  par.  612),  from  time  of  reporting  at  For 
If  yer,  until  a  rate  of  eight  words  per  minute  (receiving)  is  attained,  and  until  ready 
for  field  signaling. 

610.  Telegraph  praoHoe-^Moree  (xk20— Daily  (see  par.  612\  two  hours,  until  a  rate  of 
Bfteen  woids  per  minute  (receiving),  and  one  hour,  until  a  rate  of  twenty>five  words 
is  attained.    Men  attaining  the  latter  rate  will  be  excused  from  regular  practice. 

611.  Military  eignaling, — ^Twelve  days  and  four  nights,  general  service  code,  short 
and  4* mile  ranges ;  three  days,  international  code ;  two  days,  homographic  code;  and 
one  day,  route  cipher;  three  days,  heliograph  practice,  general  service  code;  three 
days,  heliograph  practice,  Morse  code.    Bauges  to  be  selected  by  the  instructor. 

612.  Pradical  duties  of  meteorological  observers, — ^A.  detail  of  two  men  will  be  made 
each  day  for  instruction  in  the  practical  duties  of  observers,  under  the  immediate  su- 
pervision  of  the  sergeant  in  charge  of  the  observatory ;  men  serving  on  this  (fetail  will 
oe  exeueedfrom  all  other  duties  except  recitations.  This  will  be  the  first  on  the  list  of 
details  for  the  ensuing  day.  The  men  will  be  instructed  in  the  use  and  method  of 
cleaning  and  keeping  m  oider  all  instruments  used  at  stations  of  the  Signal  Service, 
and  in  making  out  all  the  different  meteorological  and  property  forms  required  from 
observers.  Also  in  the  manner  of  conducting  official  corresponaence,  briefing  letters, 
treating  iuclosuree,  dLO, 

613.  Fenmansh^. — Instruction  in  practical  penmanship  will  be  given  until  a  fair 
and  legible  hand  is  attained.  Copy-books  and  copies  will  be  furnished  by  the  in- 
stmctor* 

614.  All  enlisted  men,  except  the  permanent  party,  will  be  instructed  in  the  use 
and  connections  of  repeaters,  telephones,  and  call-bells ;  setting  up  and  cleaning  of 
batteries ;  use,  construction,  and  connections  of  Morse  and  other  instruments  used  in 
the  Signal  Service  telegraph  offices ;  climbing,  and  the  building  and  repairing  of  land- 
lines  ;  the  application  of  lightning  conductors  to  lines  and  offices ;  methods  of  splic- 
ing and  connecting  snbmani^e  cables  and  land-lines ;  establishing  terminal  and  inter  > 
mediate  stations;  and  finding  the  position  of,  and  repairing  faults  in,  telegraph  lines 
and  instruments.    (Ins.  106, 1882.) 

615.  After  the  completion  of  the  theoretical  course  the  instructor  will  lecture  on  the 
following  sabjecta : 

I.— MSTEOROLOOT. 

Importance  of  the  science  in  its  relation  to— 

1.  Health. 

2.  Farming  communities. 

3.  Commerce. 

II.— Thsrmometebs. 

1.  General  ideas  of  heat  and  expansion,  linear  and  cubic. 

2.  The  air  thermometer. 

3.  Absolute  zero,  Fahrenheit's  zero.  Centigrade  zero. 

4.  Calibration — BesseVs,  Pettingen's,  Neumann  and  Thiesen's,  and  BusseVs  methods. 
6.  Determination  of  the  freezing-point. 
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6.  Determination  of  tlie  boiliog-point. 

7.  Sadden  and  Blow  changes  of  the  fiducial  points  of  merenrial  thermoroeten. 

8.  Comparison  of  thermometers. 

9.  Signal  Service  correction-cards. 

10.  Radiation. 

11.  Conduction. 

12.  Thermal  properties  of  lamp-hlack,  polished  silyer,  mexDniy,  glass,  rock-salt, 
water,  aqaeons  vapor,  dry  air. 

13.  Bright-bulh  thermometers. 

14.  Black-bnlb  thermometers. 

15.  Bright  and  hlsek  balbs  in  vacuo. 

16.  Solar  radiation ;  relative  observations. 

17.  Effects  of  heat  as  manifested: 

a.  In  expansion  and  contraction. 

5.  In  changes  of  season. 

e.  In  permanent  difierence  of  temperature  between  equatorial  and  polar  re- 
gions. 

d.  In  evaporation  and  condensation. 

e.  Upon  the  land. 
/.  Upon  the  sea. 

g.  Upon  the  irregularities  of  the  continent. 

18.  Temperature  of  the  air : 

a.  Its  fluctuations. 
h.  Its  daily  mean. 

c.  Its  monthly  mean. 

d.  Its  annual  mean. 

e.  Its  distribution. 

/.  Its  variation  with  the  depth  below  the  earth's  surface. 
g.  Its  variation  with  the  height  above  the  earth's  surface. 

19.  Diurnal  variation  of  the  temperature  of  the  air  during  the  night-time. 

20.  Diurnal  variation  of  the  temperature  of  the  air  during  the  day-time. 

21.  Vertical  distribution  of  temperature  in  the  tree  air : 

a.  General  ideas  on  the  mechanical  theory  of  heat. 
h.  Law  of  diminution  of  temperature  in  ascending  dry  air. 
0.  Law  of  diminution  of  temperature  in  ascending  moist  air  when  no  condensa- 
tion takes  place. 

d.  Diminution  of  temperature  when  condensation  takes  place,  namely,  inside 

of  cloud  masses. 

e.  Law  of  warming  in  descending  masses  of  air ;  explanation  of  the  F5hn. 

22.  Geographical  distribution  of  atmospheric  temperature : 

a.  Meech,  theoretical  distribution  of  solar  radiation. 
h»  Actual  distribution  of  temperature  by  isotherms, 
e.  General  average  temperature  of  the  whole  globe. 

(a.)  Northern  hemisphere. 

(b.)  Southern  hemisphere. 

III.— Baromktbbs. 

1.  Pressure  of  the  air : 

a.  Fluctuations,  periodical  and  irregular. 
h.  Diurnal  range. 

e.  Diminution  with  elevation  above  earth, 
d.  Distribution. 

6.  Tides. 

2.  Areas  of  high  and  low  pressure. 

3.  Siphon  barometer. 

4.  Corrections  for  instrumental  errors  and  peculiarities : 

a.  Graduation  errors  of  the  scale  and  elastic  stretch  or  set. 
5.  Temperature  of  the  scale. 

c.  Temperature  of  the  mercury. 

d.  Impurity  and  densitv  of  the  mercury. 

0.  Capillarity  in  the  tube  and  in  the  cistern. 
•    /.  Imperfect  vacuum  (Arago's  method)  and  tension  of  mercury  rapor. 
g,  Verticality. 

(.  Variation  of  gravity  with  latitude  (Wild's  correction  table). 
{.  Variation  of  gravity  with  altitude. 

5.  Aneroid  barometers: 

a.  Vidi,  1«50. 

h.  Naudet. 

c.  Goldschmid. 
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6.  CoDBtmctioii  azkl  handling. 

7.  Setting 

6.  Corrections  for. « 

9.  Comparisons  of  barometers: 

a.  Reading  forward  and  backwaid. 

b.  Constxmt  i>er8onal  errors. 

10.  Signal  Service  barometer  correction-cacdB. 

IV.— Wind  stobms. 

1.  Canae  of  the  motion  of  the  air. 

2.  Constant  and  periodical  winds. 

3.  Wind  direction. 

4.  Tornadoes  and  hnrricaaes. 

v.— AjneMOMBTBBfl. 

L  Arbitrary  wind  scales:  * 

«.  Mannheim,  <M. 
b.  French,  0-7. 
e.  Beanfort,  0-12L 

d.  Signal  Service,  0-8. 

e.  International,  0-10. 

2.  Wind  pressare.  Rouse's  formula:  pressure  (pounds  per  square  foot) HiO.OOGX 
Telocity'  (miles  per  hour). 

3.  Yeloeity  anemometers : 

a.  Robinson. 
h,  Hagemann. 

4.  Pressare  anemometers : 

a.  Wild. 

b,  Lind. 
e.  Osier. 

6.  Relations  between  pressure  and  velocity  and  shade  of  body; 
a.  Hagen,  and  plane  surfaces. 
5.  Robinson,  Dohrandt  and  Thtesen,  and  hollow  hemispherical  onps. 

6.  Thieeen's  formula  for  Robinson's  anemometer. 

7.  Dohrandt's  formula  for  Wild's  tablet  anemometer, 
b.  Abbe's  combined  barometer  and  anemometer. 

VI.— AQUBOUS  VAPOB  A2a>  HTOROMETBRB. 

1.  Clouds,  fog,  dry  fog,  mist,  kind  of  clouds.  Upper  and  lower  clouds.  Velocity, 
direction,  and  height  of  clouds.  Various  appearances  due  to  clouds — halos,  coronie, 
sun's  drawing  water,  &c. 

2.  Rain,  snow,  and  hail : 

a.  Cause  of  precipitation  of  the  moisture  of  the  air. 

b.  Its  distribution  over  the  earth's  surface. 

e.  Influence  on  precipitation  of  the  ocean,  mountain  ranges,  winds,  and  the 
seasons. 

3.  The  general  functions  and  importance  of  aqueous  vapor. 

4.  Dew-point,  vapor  tension,  weight  of  vapor,  relative  humidity,  evaporation. 

5.  Various  methods  employed  and  corresponding  apparatus. 

6.  Regnault's  theory  of  the  action  of  the  wet-bulb  thermometer,  based  on  the  con- 
sideration of  tho  convection  of  the  heat  by  a  gentle  current  of  air. 

7.  The  deduction  of  Regnault's  formula  from  the  following  fundamental  hypothe- 


o.  That  the  thin  layer  of  air  that  supplies  heat  to  the  wet-bulb  thereby  falls 

to  the  temperature  t\ 
b.  That  the  heat  used  up  in  evaporation  comes  only  fh>m  this  thin  layer. 
0.  That  this  layer  is  completely  saturated  at  the  temperature  f, 

8.  Maxwell's  theory  of  the  action  of  the  wet-bulb  thermometer,  based  on  the  con- 
sideration of  the  radiation,  conduction,  and  diffusion  of  heat  and  moisture. 

9.  The  deduction  of  Maxwell's  formula  trom  the  following  fundamental  hypoth- 

o.  That  the  thin  layer  of  air  is  quiescent  and  supplies  heat  to  the  wet-bulb  only 

by  conduction  and  radiation. 
b.  That  the  moisture  evaporates  only  by  a  process  of  diffusion. 

VIL— Location  op  stations  and  instrubosnts. 

1.  Importance  of  an  accurate  determination  of  the  elevation  of  meteorological  in- 
struments. 
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2.  The  points  on  the  instnimentB  from  which  measurements  should  be  made. 

3.  Elevation  of  the  barometer  cistern : 

a.  The  universal  fixed  **  base,"  mean  low  tide,  mean  hioh  tide,  or  mean  tide. 

h.  The  **  plane  of  reference,"  such  as  railroad  track  at  depot,  level  of  one  of  the 
great  lakes,  or  some  well-known  and  i>ermanent  point  accepted  by  civil  en- 
gineers. 

0.  A  ''fixed  point,"  near  the  base  of  the  building  in  which  the  office  is  located. 

4.  Elevations  above  ground  of  the  thermometers,  rain-gauge,  anemometer,  anemo- 
scope or  wind-vane. 

5.  Leveling  by: 

a.  Tape-line. 
6.  Spirit-level. 

c.  Barometer. 

d.  Boiling-point  of  water. 

0.  Triffonometrioal  methods. 
(5.  Latitude. 


7.  Longitude. 

8.  Time. 


1.  Ponillet. 

2.  HerscheL 

3.  VioUe. 

4.  Crova. 

5.  Langley. 


Till.— AOTIKOMBTBBS. 


IX. — MAONSnO  APPARATUS. 


1.  General  idea  of  terrestial  magnetism  as  presented  by  Gauss. 

2.  Formuin  for  the  action  of  the  earth  or  other  body  upon  magnetic  needle. 

3.  General  description  of  the  declinometer  or  unifllar  magnetometer;  methods  of 
making  and  reducing  observations  of  declination  and  horizontal  force. 

4.  General  description  of  the  vertical  circle,  methods  of  making  and  reducing  ob- 
servations of  the  inclination  of  the  needle. 

X.— Elbctbicitt. 

1.  Atmospheric. 

2.  Ground  currents. 

XI.— Sun  spots. 

• 

1.  The  nature  of  sun  spots;  theories  of  Herscbel,  Secchi,  Young,  and  others. 

2.  Connection  between  sun  spots  and  disturbances  of  the  earth's  magnetism. 

3.  Periodicity  and  apparent  connection  with  the  meteorology  of  the  earth. 

XII.— AUROKAft. 

1 .  Description  of  the  different  appearances. 

2.  Connection  with  electricity  and  magnetism. 

3.  Height  of  the  aurora. 

4.  Different  explanations  of  the  phenomenon  oft*ered  by  scientists. 

XIII.— PKRIODICITT  IK  MBTEOBOLOGCAL  PHENOMENA. 

XIV. — Graphic  methods  of  represbntino  meteorological  data. 

616.  Notes  of  each  lecture  will  be  made  by  the  men  under  instruction,  and  the  class 
will  recite  on  the  subjects  treated  of.  The  men  will  be  marked  on  the  notes  and  reci- 
tations of  each  lectnre,  and  these  marks  will  form  an  important  consideration  in  de- 
termining the  relative  standing  of  the  men  at  the  time  ot  graduation. 

617.  The  lectures  will  be  so  prepared  as  to  give  the  men  under  instruction  useful 
and  practical  information  as  Signal  Service  observers. 

618.  The  examination  of  the  class  under  instruction  will  take  place  so  as  to  be  com- 
pleted by  the  end  of  the  sixth  month  of  the  course.    (Ins.  106,  1882.) 

COUBSE  OP  INSTRUCTION  FOB  OFFICERa 

619.  The  following  comprises  the  course  of  instruction  for  officers : 

TBBORBTICAI.  COURSE. 

Fint   Cavalry  Tactics, 

1st  lesson,  from  *' sabre  exercise,"  page  31,  to  '*  inspection  of  arms,''  page  65. 

2d      ''      from  *'  inspection  of  arms,'^  page  65,  to  '*  to  face  the  line,''  &c.,  page  93. 
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3d  lenoD,  from  "to  face  the  liDe,"  &o.,  page  93,  to  "school  of  the  battalion  dia- 

luonnted,"  page  114. 
from  page  114,  "school  of  the  battalion  dismounted,*'  to  ''school  of  the 

soldier  mounted,"  page  133. 
fix>m  "school  of  the  soldier  moonted,"  page  133,  to  "  manual  of  thesabrci 

moonted,"  page  166. 
from  "  manual  of  the  sabre,  mounted,"  page  165,  to  par.  523,  page  193. 
from  par.  523,  page  193,  to  "  charge,"  page  233. 
fit>m  "  charge,"  page  233,  to  "school  of  the  battalion,"  page  270. 
from  "  ceremonies,"  page  410,  to  "  funeral  honors,"  page  451. 
from  "  funeral  honors,"  ]>age  451,  to  bottom  of  page  484. 
reyiew  1st,  2d,  and  3d  lessons, 
review  4th,  5th,  and  6th  lessons, 
review  7th,  8th,  9th,  and  10th  lessons* 

CiuUniu  of  iSarrioe.— JTaiUf • 

let  lesson,  to  "  military  Justice,"  page  78. 

«^       "       from  page  78  to  "  retiring  board,"  page  126. 

from  page  126  to  "  regimental  stair,"  page  169. 

from  page  169  to  "  captain,"  page  223. 

from  page  223  to  "  officer  of  tbe  day,"  page  260. 

from  page  260  to  **  commanding  officer,"  page  317. 

from  page  317  to  end  of  book,  page  380. 

Seamd,  Mamudl  of  Signal^.-^Mjfer. 

1st  lesson,  to  top  of  page  65. 

9d  "  from  top  of  page  65  to  top  of  page  95. 

3d  "  frt>m  top  of  page  95  to  top  of  page  180. 

4th  "  frt)m  top  of  page  180  to  pag^  222,  "  care  of  signal  apparatoa.'' 

5th  "  from  page  222  to  bottom  ot  page  241. 

6th  **  from  top  of  page  242  to  page  276,  "  selecting,"  &>o. 

7th  "  from  page  276  to  page  305,  "  complicating  mgnals." 

8th  "  from  page  305  to  page  344,  "  route  ciphers." 

9th  "  from  page  344  to  page  381,  "  field  telegraph  train." 

lOth  "  from  page  381  to  page  402,  "  permanent  hues." 

11th  "  review  to  top  of  page  95. 

12th  "  review  from  page  9u  to  page  222,  "  care  of  signal  apparatus.** 

13th  "  review  from  page  222  to  page  276,  "  selecting."  &c. 

14th  "  review  from  page  276  to  page  344,  "  route  cipners." 

15tb  "  review  from  page  344  to  page  402,  "  permanent  lines." 

16th  "  general  service  of  Sienal  Corps,  page  490  to  end  of  book ;  balance  of  book 
to  be  taken  after  Frescott  (sixth). 
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Tkkd.   Cipher  MoMudL 


lat  lesson,  to  middle  of  page  53. 
2d       **      to  end  of  book. 


Fowrik.  Inkmalianal  Code  of  8lgnaU,  and  Danger,  Di8tre$8f  OMd  Storw^Signal  Code^ 

1st  lesson,  to  "  boat  signals,"  part  III. 

2d      "      part  III,  "  boat  and  coast  signals,"  to  par.  12,  page  12;  and  "  Signal  Ser- 
vice Official  Distress  and  Danger  Signals." 

F^tk,  MiUlary  Survejfing.^MendOk 

Ist  lesson,  to  bottom  of  page  27. 

2d  "  to  bottom  of  page  44. 

3d  "  to "  sextant."  page  60.  • 

4th  ''  to  bottom  or  page  77. 

5th  "  to  "  Bfason's  level,"  page  96. 

6th  "  to  "  locate  or  plot,"  page  116. 

7th  "  to  end  of  chap.  VI,  page  131. 

8th  "  chaps.  VII  and  VIII,  to  page  152. 

9th  "  chap.  IX  to  middle  of  page  171. 

10th  "  to  end  of  book. 

11th  "  review  Ist  and  2d  lessons. 

12th  "  review  3d  and  4th  lessons. 

13th  "  review  5th  and  6th  lessons. 
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14th  lesBon,  reyiew  7th  and  8th  Imboim. 
15th      **      review  9th  and  10th  lessons. 

Sixth.  EUotfioit^  and  ihe  Eleeirio  TOegrapK^PreBwU.  \ 

Ist  lesson,  chaps.  I,  II,  and  III  to  hottom  of  page  24. 
2d       **       ohaps.  lY,  v,  and  YI  to  bottom  of  page  46. 
3d       **       chap.  YII  to  bottom  of  page  63. 
4th     **       chaps.  YIU  and  IX  to  bottom  of  page  65. 
5th     "       chaps.  X  and  XI  to  bottom  of  page  102. 
Gth     "      chaps.  XII  and  XIII  to  bottom  of  page  129. 

7th     *'      chaps.  XIY  and  XY  to  *'  reflecting  or  mirror  galvanometera,''  P^go  I^ 
8th     "       from  page  148  to  bottom  of  page  166. 
9th     "       chap.  XYI  to  bottom  of  page  184. 
10th     «       chap.  XYII  to  bottom  of  page  201. 
11th     **       chap.  XYIII  to  bottom  of  page  224. 
12th     "       firom  bottom  of  page  224  to  **  measurements  by  Wheatstone  Bridge)" 

page  241. 
13th     '<       from  page  241  to  bottom  of  page  261. 
14th     *^       chap.  XXI  to  bottom  of  page  280. 
15th     "       chaps.  XXII  and  XXIII  to  '^constmction  of  land  lines  in  England/'  page 

307. 
16th     "       from  page  307  to  bottom  of  page  336. 
17th     <<       chap.  XXY  to  bottom  of  page  3i54. 

18th     *'       chap.  XXYI  to  "  specitie  resistance  of  insulators,''  page  373. 
19th     "       from  page  373  to  *'  duration  of  variable  state,"  page  ^3. 
20th      ''       fh>m  page  393  to  botfom  of  page  413. 

21st      *^       chaps.  XXIX  and  XXX  to  "  arrangement  for  terminal  stations^"  pag6  455. 
22d       ^*       from  page  455  to  bottom  of  page  477. 

23d       *'       chap.  XxXI  to  **  the  direct  working  polarized  ink- writer,"  page  513. 
24th      "       remainder  of  chaps.  XXXI  and  XXXII  (omitting  chap.  XXXII  as  far  as 

'*  apparatus  for  working  snbmaqne  cable^"  page  552)  to  bottom  of 

page  561. 
25th     *'       chap.  XXXIII  to  "  Steams'  differential  duplex,"  page  795. 
26th     *<       from  page  795  to  botfom  of  page  824. 

27th     <'       chaps.  XXXIX  and  XL  to  *'  W.  U.  standard  qnadrnplex,"  page  851. 
28th     '*       from  page  851  to  bottom  of  page  882. 

29th     '<       chaps.  XLII  and  XLIII  to  *'diiferential  galvanometers,"  page  909. 
30th      <<       from  page  909  to  page  923. 
31st'      '^       chap.  XLIY  to  ^'  remarks  on  bridge,"  page  937. 
32d       '^       fh>m  page  937  to  end  of  book,  page  963. 
Beview,  16  lessons,  each  equal  to  two  advance  lessons. 
Total  lessons,  48. 

8mMnth,  Manual  ^  Signals. 

1st  lesson,  fh>m  *^  permanent  line^,"  page  402,  to  *'  telephones,"  page  469. 
2d      '<       <<telephones,"  page  469  to  page  490. 

PRACTICAL  COURSE. 

620.  Wandpraciiee — General  Service  code. — Daily,  not  less  than  two  hours,  and  to  be 
continued  until  the  rate  of  ten  words  per  minute,  receiving,  is  attained.  Practice  to 
begin  after  1st  lesson  in  Manual  of  Signals. 

&1.  Telegraph  practice — Morae  code. — Daily,  not  less  than  two  hours,  until  able  to 
receive  at  the  rate  of  fifteen  words  per  minute.  When  from  any  cause  there  is  no  field 
work,  drawing,  or  recitation,  these  hours  to  be  doubled. 

622.  Practical  instruction  to  be  given  in  setting  np  the  Marean  repeater,  telephones, 
Morse  instruments  and  batteries,  splicing  and  connecting  cables  and  land  lines,  and 
use  of  galvanometer  and  resistance  coils.. 

623.  Alililary  eignaling. 

1st  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Navnl  Observatory. 

2d  day,'G.  8.  code,  4-foot  flags,  Fort  Myer  and  Washington  Monument. 

3d  day,  G.  8.  code  2-foot  flags.  Fort  Myer  and  Washington  Monument.    Torch 

practice  at  night. 
4th  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home. 
5th  day,  G.  8.  code,  2-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Torch  practice  at 

night. 
6th  day,  G.  S.  code,  4-foot  flags,  Fort  Mysr  and  Soldiers'  Home.    Cipher  disk,  Ist 

case. 
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7th  day,  6.  8.  code,  4-foot  flagu,  Fort  Myer  and  Soldiers'  Home.    Cipher  disk,  2d  cose. 

Torch,  cipher  disk,  let  and  2d  cases, 
8th  day,  G.  8.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Cipher  disk,  3<1 


9th  day,  O.  8.  code,  4-foot  flags.  Fort  Myer  and  Soldiers'  Home.    Cipher  disk,  4th 

case.    Torch,  cipher  disk,  3d  and  4th  cases. 
10th  day,  6.  8.  code,  2-foot  flags.  Fort  Myer  and  Soldiers'  Home.    Countersign  word. 
1 1th  day,  G.  8.  code,  4-fbot  flags,  Fort  Myer  and  Soldiers'  Home.    Route  cipher.    Torch, 

loote  cipher. 
12th  day,  G.  8.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Opening  station  and 

commnnication  without  a  preconcerted  code. 
13th  day,  4-foot  flags.  Fort  Myer  and  Soldiers'  Home.    Opening  communication  with- 
out preconcerteil  code. 
14th  day,  G.  8.  homographio  code.    Fort  Myer  and  Naval  Ohservatory. 
15th  day,  hunting  station  from  Fort  Myer. 
16th  day,  G.  8.  eoae.    Repeating  stations,  short  ranged 
17th  day,  International  code,  flag. 

18th  day,  G.  8.  code,  4-foot  flass,  Soldiers'  Home  and  Manson's.    Torch  practice. 
19th  day,  International  code,  flag. 
20th  day,  International  code,  distant  signals. 
21at  day,  G.  8.  code,  15-mile  range,  4-foot  flags.    Torch  at  night. 
22d  da\ ,  heliograph,  G.  8.  code.  Fort  Myer  and  Soldiers'  Home. 
23d  day,  heliograph,  G.  S.  code.  Fort  Myer  and  Soldiers'  Home. 
24th  day,  heliograph,  G.  S.  code,  Fort  Myer  and  Soldiers'  Home. 
25th  day,  heliograph,  Morse  code.  Fort  Myer  and  Soldiers'  Home. 
26th  day,  heliograph,  G.  S.  code.  Fort  Myer  and  Munson's. 
27th  day,  heliograph,  G.  8.  code.  Fort  Myer  and  Muusoii's. 
S8th  day,  heliograph,  Morse  code.  Fort  Myer  and  Munson's. 
29th  day,  heliograph,  Morse  code,  Fort  Myer  and  Munson's. 
90th  day,  "pufls  and  flashes"  (chronosemic),  bonilis  and  rockets  at  night. 
31st  day,  heliograph,  Fort  Myer  and  Sugar  Loaf  Monntaiu. 
32d  day,  same. 

&M.  A  day's  practice  will  consist  of  at  least  five  hours',  and  a  night's  practice  of  at 
least  three  hours',  work,  and,  to  be  satisfactory,  the  I'oUowing  number  of  messages  must 
be  sent  and  an  eqnal  number  received,  each  message  to  contain  not  less  than  ten  words, 
excluding  address  and  signature,  viz : 

Short  ranges :  flag,  20  messages ;  torch,  8  messages. 

Intermediate  (9-mile)  ranee :  flag,  15  messages ;  torch,  6  messages. 

Long  ranges  (15  miles) :  nag,  10  messages ;  torch,  4  messages. 

Long  ranges  (water) :  flag,  10  messages ;  torch,  4  messages. 

International  signals :  60  hoists  made ;  60  hoists  read. 

Heliograph :  30  messages. 

When  nsing  cipher,  and  in  repeating  stations  and  working  over  the  longest  range 
with  heliograph,  one-half  the  above  numbers  will  be  required. 

625.  Military  survfyiug. — Fifteen  days'  Held  work,  with  sextant,  plane  table,  compass 
and  level ;  work  to  begin  as  soon  after  September  1st  as  practicfkble. 

626.  Mapping, — Field-notes  to  be  entered  on  map  on  days  when  out-door  work  is  not 
practicable. 

627.  Field  slsetdting, — ^Ten  lessons,  to  be  distributed  through  the  course,  each  lesson 
embracing  a  complete  field  sketch  of  the  country  indicatecf  by  the  instructor,  to  be 
taken  on  the  fielci.  The  char|Mster  and  kind  of  work  required  is  comprehensively  indi- 
cated on  pages  167  to  184,  Mendell's  Military  Surveying,  which  will  be  the  text- 
book nsedj  and  from  which  the  instrncfor  will  carefully  elaborate  the  work  he  re- 
quires. Finished  drawings  are  not  desired,  but  field  sketches  produced  with  such 
material  as  can  be  easily  carried.  The  c»fficer  in  charge  will  give  especial  attention 
to  the  carrying  out  of  this  instruction,  and  the  sketches  will  be  exhibited  at  the  con- 
dusion  of  tne  course.  In  making  these  sketches  the  **  Topographical  Field  Note- book " 
of  the  Engineer  Corps  of  the  Army  will  bo  used. 

flbiS.  The  lectures,  and  iho  recitations  tipou  the  subjects  treated  of  in  them,  will  be 
so  arranged  as  not  to  intoifere  with  the  current  i*ecitatious,  which  will  not  be  omit- 
ted.   (Ins.  133,  laSL) 

BUILDINGS,  QUARTERS,   AND  GROUNDS. 

629.  All  buildings  of  whatever  nature  or  kind  constructed  at  Fort  Myer,  Virginia, 
will  be  placed  either  on  the  extension  of  the  main  line  of  officers'  quarters  or  upon 
parallels  or  perpendiculars  to  that  line.  No  wooden  part  of  any  building  will  be 
placed  nearer  tlum  eight  (8)  inches  t4>  the  earth  at  any  point.    (Ins.  49,  18B2.) 

630.  The  necesiary  quarters  shall  be  set  npsrt  fur  the  permanent  use  of  the  officer 
in  charge  and  instructors.    (Letter,  April  15,  Ibrtl.) 
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631.  Walking  on  any  part  of  the  .prepared  grounds  is  prohibited ;  the  walks  and 
rosdH  only  will  be  used.  In  summer  the  lawns  and  paraoes  will  be  mown  once  each 
week.    (Letter,  Dec.  1,  1883.) 

632.  The  use  of  the  ground  at  the  Soldiers'  Home,  in  this  city,  has  been  obtained 
for  the  purpose  of  instructing  the  class  at  Fort  Myer  in  military  signaling  ;  enlisted 
men  will  be  cautioned  against  pulling  flowers,  damaging  property,  or  littering  the 
grounds.    (Letter,  Sept.  *i8,  1883.) 

ROOM  BEQULATIOKB. 

633.  At  **  school  call"  all  men  under  instruction  will  at  once  repair  to  their  rooms 
or  other  places  especially  designated,  and  the  hours  prescribed  for  stndy  will  be  ex- 
clusively devoted  to  this  purpose.    ^See  par.  612 — Ins.  72, 1882.) 

634.  Within  20  minutes  alter  reveiUe,  rooms  will  be  put  in  complete  order.  (Ins. 
72,  1882.) 

635.  Each  man  will,  immediately  after  reveille,  put  such  articles  in  the  clothes-bag 
as  it  is  inteuded  to  contain,  arrange  his  bedding  and  all  his  other  effects  In  the  pre- 
scribed order.  He  will  also  attend  to  the  good  order  and  arrangement  of  his  own 
arms,  accoutrements,  clothing,  and  other  effects.    (Ins.  72, 1882.) 

Duma  OF  ROOM  ORDERLY. 

636.  An  orderly  will  be  detailed  for  each  room  occupied  by  men  under  instruction, 
and  will  perform  the  duties  for  one  week,  unlew  otherwise  directed.    (Ins.  72,  1882.) 

637.  The  orderly  will  see  that  the  iiaiues  of  all  the  occupants  of  the  room  are  on 
the  orderly  board,  his  own  name  being  first.  He  will  be  responsible  for  the  cleanli- 
ness of  the  wash-stand,  shelves,  and  other  fixtures,  for  the  general  police  of  the  room, 
and  for  the  strict  observsuce  of  regulations  oud  orders  therein.  He  will  be  strictly 
responsible  for  the  preservation  of  all  public  property  attached  to  the  room.  Every 
morning,  immediately  after  reveille  roll-call,  he  will  thoroughly  sweep  every  part  of 
the  room,  brush  the  dust  fit>m  the  furniture,  sweep  the  dirt  into  a  pile,  and  deposit  it 
in  the  place  provided  for  that  purpose,  to  be  removed  by  the  Janitor  before  guard- 
mounting.  He  will  see  that  a  light  is  in  his  room  immediately  after  evening  school- 
call.  After  tattoo,  and  at  or  before  taps,  he  will  cause  all  lights  in  the  room,  not  au- 
thorissed  J  to  be  extinguished.  He  will  answer  promptly  and  fully  every  official  quest  ion 
put  to  him  by  proper  authority  concerning  his  duty  as  orderly.  Whenever  an  orderly 
IS  absent  from  his  room,  or  is  prevented  by  sickness  from  attending  to  his  duty,  the 
occupant  longest  off  duty,  who  is  present  for  duty,  will  perform  the  duties  of  orderly, 
and  be  accountable  for  their  faithful  discharge,  in  the  same  manner  as  if  regularly 
detailed.    (Ins.  72,  1682.) 

638.  Room  orderlies  will  change  after  Sunday  morning  inspection.    (Ins.  7,  1882.) 

639.  During  call  to  quarters,  between  twenty  minutes  after  reveille  and  tattoo,  the 
following  arrangement  of  furniture,  &c.,  will  be  required : 

Forage-caps,  belts,  sabers,  spurs,  hung  on  pegs ;  white  helmets  on  clothes-press, 
over  muzzle  of  carbine. 

Carbines  in  gun-rack. 

Arms  will  not  be  taken  to  pieces  unless  by  permission  of  a  commissioned  officer, 
nor  under  any  cirouuiHtances  will  attempts  be  permitted  to  beautify  or  change  the 
finish  of  the  exterior  by  altering  the  metallic  or  wooden  parts.  The  surface  of  the 
bore  will  be  protected  from  rust  by  occasional  use  of  an  oiled  rag. 

Bedsteads :  against  side  wall  of  room,  the  head  against  end  wall  of  room. 

Bedding :  mattress  to  be  folded  once.  Blankets  and  sheets  to  be  neatly  and  sepa- 
rately folded,  so  that  the  fold  shall  be  of  the  width  of  the  pillow,  and  piled  at  the  head 
of  the  bedstead  in  the  following  order,  viz:  mattress,  sheets,  pillows,  and  blankets, 
the  front  edge  of  the  sheets,  pillows,  &c.,  to  be  vertical. 

The  overcoat  will  be  neatly  folded  and  placed  on  top  of  the  pile  of  bedding.  On 
Sunday  afternoon  the  beds  may  be  made  down  and  used. 

Books:  the  books  issued  by  the  instruction  department  and  other  authorized  books 
will  brt  placed  in  book-rack. 

Clothes-press :  brashes  (tooth  and  hair),  combs,  shaving  implements  and  materials, 
such  small  boxes  as  may  be  allowed,  vials,  &c.,  to  be  arranged  on  upper  shelf.  Col- 
lars, glovcH,  handkerchiefs,  socks,  shirts,  drawers,  &c.,to  be  neatly  arranged  on  the 
other  shelves,  the  heaviest  articles  on  the  lower  shelves. 

Arrangement :  all  articles  of  the  same  kind  are  to  be  carefully  and  neatly  placed 
in  one  pile ;  the  folded  edses  to  be  to  the  front  and  even  with  the  front  edee  of  the 
shelf.  Nothing  will  be  allowed  between  these  piles  of  clothing  and  the  back  of  the 
press,  unless  the  want  of  room  renders  it  necessary. 

Soiled  clotbes  to  be  kept  in  clothes-bag ;  shoes  and  overshoes  to  be  kept  cleaned, 
dusted,  and  arranged  in  a  line  at  the  side  and  near  the  foot  of  the  bedstead. 

Locker  at  foot  of  bedstead. 
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The  drefls-ooat,  helmet,  blouse,  and  pants  to  be  kept  in  locker. 

Broom,  dnat-pan,  brnsh*  and  daster  to  be  kept  in  coiner  behind  the  door. 

Tables  in  the  middle  of  the  room. 

Chairs,  when  not  in  ase,  to  be  against  the  owners'  tables. 

Looking-glass,  against  the  wall  near  wash-etaud. 

Wash-stand  to  be  kepi  neat  and  clean. 

Towela  neatly  folded  and  bung  on  racks. 

Cartains:  curtains  of  clothes-press  to  be  kept  drawn,  except  when  policing  room. 
Front  window  curtain  will  be  kept  up  during  call  to  quarters,  from  reveille  to  tattoo. 

Floor  to  be  kept  clean  and  free  from  grease  spots  and  stains. 

Walls  and  wood-work  to  be  kept  free  from  cobwebs,  and  not  injured  by  nails  or 
otherwise. 

Namesy  uniformly  printed,  will  be  posted  over  pegs,  clothes-press,  and  on  orderly 
boards.  Baskets,  pictures,  clocks,  statues,  trunks,  Imxcb,  and  uniform  clothing  are 
not  allowed  in  quarters. 

The  use  of  shoo  brushes  and  blacking  in  quarters  is  prohibited. 

Musical  instnunents,  or  the  implements  used  in  cbeiss,  backgammon,  or  any  other 
game,  will  not  be  introduced  into  barracks.    (Ins.  7*2,  1882.) 

640.  Articles  of  food  will  not  be  taken  into  quartera,  and  no  man  shall  bring,  or 
canoe  to  be  brought,  wirhin  the  limits  of  the  post,  any  spirituous  or  intoxicating 
liquor,  or  have  the  same  in  his  room  or  otherwise  in  Lis  possession.    (Ins.  72, 1862.) 

641.  The  arms  or  other  public  property  shall  not  be  taken  from  quarters  except  for 
duty,  and  no  man  shall  lend  or  exchange  his  arms  or  accoutrements,  or  use  those  of 
any  other  man,  without  permission  of  the  officer  of  the  day.    (Ins.  72, 1882.) 

642.  Men  are  prohibited  from  having  in  their  possession  any  description  of  fire-arms 
or  other  weapons  not  issued  to  them  by  proper  authority.    (Ins.  72,  18^.) 

643.  No  man  shall  post  any  placard  or  notice  upon  any  of  the  public  buildings,  or 
affix  to  the  walls  of  his  room  any  map,  picture,  or  piece  of  writing,  without  the  per- 
mission of  the  officer  in  charge.    (Ins.  72,  1882.) 

644.  No  man  shall  infrodnce  a  citizen  into  barracks  during  study  hours,  upon  any 
pretence  whatever:  nor  at  any  time,  except  by  permission  of  the  officer  in  charge. 
(Ins.  72, 1862.) 

645.  Civilian  clothing  will  be  packed  in  trunks,  which  will  be  stored  in  a  safe  and 
suitable  place,  and  no  trunks  or  civilian  clothing  will  bo  permitted  in  quarters,  nor 
shall  enlisted  men  be  peruiitted  to  wear  the  same,  or  to  keep  the  same  m  their  pos- 
session, unless  thev  are  on  fnriough  for  not  less  than  twenty-four  hours.  This  applies 
equally  to  aM  enlisted  men  at  Fort  Myer.    (Ins.  1,  1882.) 

646.  Hair:  Every  man  will  have  his  hair  neatly  cut  (cropped)  at  least  once  in 
each  month,  and  between  the  1st  and  10th  days.  A  book  showing  the  name  of  each 
man  and  the  date  of  hair-cutting  will  bo  kept  in  the  barber-shop.  Men  under  in- 
struction will  always  appear  for  duty,  including  lectures  and  recitations,  with  hair 
neatly  brushed,  shoes  blacked,  and  dress  in  a  neat  condition.    (Ins.  72,  1882.) 

647.  Tobacco :  The  use  of  tobacco  is  prohibited  during  study  hours,  and  in  quarters 
at  all  times.*  Men  may  smoke  on  piazza  of  barracks  during  release  from  quarters. 
(Ins.  72.  1882.) 

648.  Animals :  No  pot  or  other  animal  wUl  be  kept.    (Ins.  72,  1682.) 

649.  Baths :  All  men  will  bathe  at  least  once  a  week,  and  a  book  will  be  kept  by 
the  Ist  Sergeant,  iu  which  will  be  entered  names  and  dates  showing  when  each  man 
bathes.    (£».  72, 1882.) 

UNIFORM. 

6G0.  The  following  articles  of  uniform  aro  prescribed  for  men  under  instruction : 

Cuffs:  Of  white  linen  ;  ordinary  pattern. 

Collar:  Of  white  linen;  a  ]>lain  standing  collar  one  and  one-half  Inches  wide,  ac- 
cording to  pattern  deposited  in  the  Office  of  the  Chief  Signal  Officer. 

Cravat:  A  plain  black  stockband  with  buckle,  according  to  pattern  deposited  in 
the  Office  of  the  Chief  Signal  Officer. 

This  is  intended  to  give  men  in  the  school  a  neat  appearance,  and  not  in  the  sense 
of  any  change  of  the  prescribed  uniform.    (Ins.  72, 1882.) 

651.  The  adoption  of  white  helmets  renders  straw  hats,  formerly  authorized  on  the 
frontier,  now  unnecessary,  and  their  use  is  prohibited.    (Letter,  July  26,  1883.) 

INSPECTION. 

652.  At  Sunday  morning  inspections  at  Fort  Myer  the  Regnlations  of  the.  Army, 
Article  LXX,  paragraphs  1320-i:i45,  will  be  strictly  followed,  including  the  exercis- 
ing of  the  troops  and  the  march  in  review,  in  two  ra^nks,  at  which  all  enlisted  men, 
except  the  guard  and  sick,  will  be  present.  After  this,  all  stables,  animals,  qnartors, 
gnard-house,  bakery,  and  hospital  will  becarofnlly  inspected  by  the  officer  in  charge, 
and  steps  taken  to  corroct  all  defects  and  irregularities.    (Ins.  74,  1882.) 
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653.  Eacl)  Saturday  afternoon  tcamBters  will  be  reqaiiedto  clean  their  wagons,  take 
apart  and  clean  their  hamees,  and  then  pat  their  teams  in  complete  order  for  inapec- 
tion  on  Sunday.    (Xua.  74,  1862.) 

($54.  With  a  view  to  insure  the  ntmoet  posiible  secnritj^  against  fire,  the  officer  in 
charge,  the  post  (j^nartermaster,  and  the  mc<lical  officer,  will,  on  the  15th  day  of  each 
monto,  carefully  inspect  all  the  buildings  of  the  post,  giving  special  attention  to  the 
fires,  flues,  and  other  places  where  it  is  possible  for  fire  to  originate  or  communicnte. 
The  officer  in  charge  will  make  a  fall  report,  in  writing,  of  each  inspection.  (Letter, 
June  S)8, 1883.) 

I»OLICS. 

655.  The  police  of  quarters  of  the  enlisted  men  will  be  inspected  by  the  officer  of  the 
day,  each  day,  between  20  minutes  after  reveille  and  8  a.  ni.,  and  once  afterwards  dur- 
ing study  hours,  when  the  utmost  ezuctuesn  of  arrangement  and  cleanliness  of  rooms, 
furniture,  bedding,  clothing,  d^c,  will  be  required,  and  violations  in  this  respect 
reported  and  corrected.    (Ins.  i(K>.  1882.) 

656.  Every  Saturday,  immediately  afcet*  1  p.  m.,  there  will  be  general  police  of  the 
entire  post  under  the  eye  of  the  officer  of  iho  day,  at  which  duty  all  men  present  at 
the  post  will  attend,  except  the  guanl  and  sick  ;  the  work  will  be  continuea  until  the 
entire  post  is  thoroughly  policed.    (Ins.  t06,  lbS2,) 

657.  Two  men  of  the  permanent  party  will'  bo  detailed  to  report  to  the  police  ser- 
geant for  continuous  police  duty.  These  two  men  will  actually  sweep,  each  day,  the 
roads,  gutters,  and  walks  of  the  whole  post,  excepting  one  day  each  week,  when  they 
will  go  over  the  road  from  the  cemetery  to  the  aqueduct  bridge.    (Letter,  Nov.  6, 1883. ) 

ADMINISTRATION  AND  8UFPLT. 

658.  For  purposes  of  administration  and  supply  the  enlisted  men  of  the  Signal  Corps, 
U.  S.  Army,  will  be  divided  equally  into  a  battalion  of  four  companies.  (S.  S.  O.  31, 
1881.) 

659.  The  officer  in  charge  at  Fort  Mycr,  Virginia^  will  be,  ex  officio,  the  battalion 
commander.    (8.  S.  O.  31,  1S81.) 

660.  The  post  quarteminstcr  at  Fort  Mycr,  Virginia,  is  designated  the  battalion 
quartermaster.    (S.  8.  O.  31,  1881.) 

661.  All  requisitions  for  clothing  and  equipments  will  be  sent  to  the  battalion  quar- 
termaster on  Form  49.  To  save  expense,  these  requisitions  will  be  sent  in  semi-annu- 
ally, in  time  to  reach  Fort  Myer  before  the  l.'itli  day  of  March  and  the  15th  day  of 
September  of  each  year,  so  that  the  articles  may  bo  snipped  with  the  regular  supplies 
to  stations.  Requisitions  at  irregular  perio<1s  mast  be  accompanied  by  explanations 
of  necessity  to  justify  the  irregularity.    (S.  S.  O.  31,  1881.) 

662.  The  men  on  duty  at  the  office  of  the  Chief  ^:jignal  Officer  will  make  their  requi- 
sitions for  clothing  on  the  first  days  of  January,  April,  July,  and  October.  (8.  S.  O. 
90,  1881.) 

663.  All  accounts  of  the  enlisted  men  of  the  Signal  Corps  will  be  kept  under  the 
direction  of  the  officer  in  chaige  at  Fort  Myer.    (b.  S.  O.  31, 1881.) 

664.  All  discbarges,  final  statements,  and  other  pai)er8  relating  to  soldiers'  accounts, 
except  enlistments  and  the  warrants  of  non-commis^ioned  officers,  will  be  prepared  at 
Fort  Myer.    (8.  S.  O.  31,  1881.) 

665.  Whenever  application  (or  dincharge  is  made  upon  grounds  of  physical  disa- 
bility, the  forms  prescribed  by  General  Regulations,  1803,  will  bo  used  so  far  as  they 
are  practicable.    (8.  &  O.  31,  1881.) 

RSCRUITINO  AND  DISCHARGE. 

666.  All  recruiting  for  the  Signal  Corps  will  be  done  at  the  Office  of  the  Chief  Sig- 
nid  Officer,  and  tbe  following  rules  will  bo  observed  in  discharging  men  : 

1.  The  officer  in  charge  at  Fort  Myer,  Virginia,  will  sign  all  final  statements  of  men 
discharged  at  this  office,  and  will  also  preparo  ull  (lischar;:^  papers,  in  such  cases,  for 
tbe  signature  of  the  Chief  Signal  Officer,  the  character  to  bo  left  blank,  excepting  in 
the  cases  of  men  serving  at  Fort  Myer.  In  cuhcs  of  expiration  of  term  of  service  these 
papers  will  be  sent  to  the  Office  of  the  Chief  Sit^nal  Officer  without  notification,  and 
in  time  to  be  received  here  on  the  day  of  the  expiration  of  enlistment.  No  descriptive 
list  will  be  forwarded  to  this  office  in  such  cases,  but  a  copy  of  all  final  statements  will 
be  furnished  for  file  here. 

2.  Discharge  papers  and  final  statements  for  men  on  station  will  be  made  up,  on 
notification  from  tbis  office,  to  prospective  date  of  discharge,  and  will  not  be  signed. 
They  will  be  accompanied  by  descriptive  lists  signed  by  the  officer  in  charge  at  Fort 
Myer,  Virginia.    (Letter.  February  5, 1883.) 
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MC8TBR  AND  PAT  ROLLS. 

667.  The  enlisted  force  of  the  Signal  Corps  will  be  divided  into  three  detachments, 
for  the  porpose  of  payment  only,  and  each  detachment  will  be  paid  npon  its  own 
rolls,  as  follows: 

1.  The  enlisted  men  on  dnty  at  Fort  Myer,  Yirginia,  will  eonstitnte  Detachment 
One;  those  on  duty  at  this  office,  Detachment  Two;  and  those  whose  stations  are 
elsewhere  Uian  at  this  office  or  Fort  Myer,  Detachment  Three.  Detachment  One  will 
be  paid  bi-monthly,  and  Detachments  Two  and  Three,  monthly.  The  pay-roll  of 
Detachment  One  will  be  prepared  and  signed,  in  triplicate,  by  the  officer  in  charge 
at  Fort  Myer.  Virginia,  two  copies  to  be  forwarded  to  the  paymaster  and  one  copy  to 
be  retained  at  Fort  Myer. 

2.  Bi-monthly  mnster  rolls  of  the  companies  of  the  corps,  as  now  constituted,  will 
be  nrepared  and  signed,  in  duplicate,  by  the  officer  in  charge  at  Fort  Myer,  Virginia, 
witn  payment  last  made  preyions  to  the  date  of  said  mnster,  and  by  whom,  noted 
thereon,  with  all  other  aata  as  to  station,  &c.,  as  required  by  the  notes  on  the  mus- 
ter-rolls. One  copy  of  these  muster-rolls  will  be  forwarded  to  the  A<Uutant-General 
of  the  Anny,  through  this  office,  within  fifteen  (15)  days  after  mnster. 

Recruits  will  be  so  assigned  as  to  keep  the  companies  of  equal  siae  as  nearly  as  pos- 
sible.   (Letter,  February  5, 1883.) 

POST  GARDBN  AND  OBEENHOU8B. 

668.  The  post  garden  is  provided  for  the  benefit  of  the  enlisted  men,  whose  needs 
will  be  supplied  from  it.  Should  there  be  more  than  is  necessary  for  this  purpose, 
officers  and  their  families  may  be  supplied.    (Letter,  March  22,  1^.) 

669.  The  benefits  of  the  greenhoube  will  be  enjoyed  by  all  at  the  post.  Such 
flowers  and  plants  as  would  otherwise  go  to  waste  may  be  used  for  private  purposes 
and  persons  may  own  plants  and  pots  that  may  be  kept  in  the  greenhouse,  which  will 
receive  such  care  as  shall  not  interfere  with  the  necessary  space  of  the  house  and  the 
necessary  time  of  the  keeper.  Flowers  that  are  usually  cut  will  be  so  distributed 
that  all  belonging  to  the  corps  (so  far  as  may  be)  will  be  equally  benefited,  and 
csjiecially  will  this  be  observea  with  the  sick  and  the  enlisted  men  on  holidays  and 
social  occasions ;  but  in  the  management  of  the  greenhouse,  its  chief  purpose  will 
always  govern,  that  is,  to  propagate  plants  to  suirably  and  tastefully  ornament  the 
grounds  of  the  poet,  as  is  usual  in  sucn  public  grounds.    (Letter,  March  2*^,  1882.) 

MAIL. 

670.  The  mail  will  be  sent  to  the  post-office  and  the  central  office  in  sealed  pouches 
by  ambulance  or  market- wagon  at  their  regular  trips.    (Letters,  June  2  and  15, 1682.) 

t 

DOMESTIC  ANIMALS. 

671.  Domestic  animals  that  are  useful,  and  such  as  are  usually  kept  at  military  posts* 
may  be  owned  and  kept  at  Fort  Myer,  but  they  will  be  subsisteu  entirely  from  pri* 
vate  means.    (Letter,  March  22,  It^^.) 

672.  Enlisted  men  who  own  cows  msy  have  the  use  of  pasturage  free,  but  not  of 
cut  hay,  all  of  which  must  bo  used  for  auiuialH  entitled  to  public  forage. 

673.  Officers  permanently  stationed  at  the  i)08t  may  each  keep  one  cow  on  the  pub- 
lic grounds.  The  hospital  and  married  men  will  also  be  allowed  to  keep  one  cow 
each,  and  no  more,  and  the  milk  will  be  sold  to  enlisted  m^n,  if  needed,  and  the  post 
council  shall  regulate  the  price.    (Letter,  July  20,  1882.) 

674.  No  cattle,  except  milch  cows  as  prescribed,  will  be  kept  at  Fort  Myer.  (Letter 
July  20, 1882.) 

C75.  The  officer  in  charge  shall  establiHh  mlos  which  will  effectually  guard  against 
cows  getting  into  the  gaiden  or  orchards.    (Letter,  Feb.  5,  1884.) 

PUBLIC  ANIMALS. 

676.  Public  animals  will  not  be  ridden,  except  by  ^lecial  direction  of  the  officer  in 
charge,  at  any  other  pace  than  a  walk  or  trot.  All  violations  of  this  paragraph  will 
be  severely  punished.    (Letter,  April  26. 1881.) 

677.  Public  animals  at  Fort  Myer  shall  be  used  as  follows : 

1.  For  messengers  when  especially  necessary. 

2.  For  officers  when  on  mounted  duty ;  also  to  ride  when  the  horses  require  exer- 
cise, but  not  to  be  driven  in  harness. 

3.  One  horse  for  market- wagon  when  there  is  no  mule. 

4.  Tho  three  4-mule  teams  shall  be  used  for  ordinary  hauling,  and  shall  be  driven 
complete  except  when  necessity  requires  that  they  be  used  as  2-mule  teams. 

5.  Public  animals  will  not  be  used  for  private  purposes.    (Letter  May  29,  1883.) 
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G78.  8i>ecial  care  will  be  given  to  the  neat  and  proper  appearance  of  all  teams  and 
riding  animals  leaving  the  post,  and  the  officer  in  charge  will  require  such  oarefal  in- 
spection of  teams  ana  messenger  horses  as  will  insure  this.    (Ins.  20,  1883.) 

679.  Officers  entitled  to  horses  may  keep  them  in  the  public  stables  and  pastures. 
No  other  horses  will  be  kept  by  them  at  the  post. 

68U.  The  officer  of  the  day  will  attend  **  Stable  Call,"  morning  and  evening.  He 
will  see  that  all  public  animals  are  properly  groomed,  and  that  each  animal  receives 
daily  nine  pounds  of  grain  and  fourteen  pounds  of  hay,  in  three  feeds  if  practicable, 
otherwise  in  two  feeds.  He  will  sign  a  certificate  with  the  guard-report  at  the  end 
of  his  tour  of  duty  that  this  work  has  been  done.    (Ins.  48,  1884.) 

681.  The  public  mules  (market  wagon  excepted)  will  not  be  driven  on  pavements 
faster  than  a  walk.    (Ins.  7,  IS'vl ;  Letter  March  15,  18b4.) 

682.  The  use  of  wagons  forming  any  part  of  a  signal  telegraph  train,  for  the  trans- 
portation of  comrainsary  and  quartermaster  stores,  or  for  any  purpose,  other  than 
the  necessary  drills,  the  construction  and  repair  of  telegraph  Jines,  and  the  transpor- 
tation of  telegraphic  material,  is  prohibited.    (G.  O.  9,  18^9.^ 

683.  The  calls  will  be  so  arranged  that  there  will  be  a  full  half  hour  at  '*  Stable 
Call ''  for  the  men  to  groom  the  public  animals  after  they  arrive  at  the  stable.  (Let- 
tor.  Nov.  27,  1883.) 

684.  Men  under  instruction  will  be  taught  the  principles  and  first  practice  of 
grooming,  after  which  they  will  be  exempt  for  the  bett«r  prosecution  of  their  duties. 
With  this  exception,  grooming  will  be  done  by  the  permanent  party.    (Ins.  106, 1882. ) 

PERMANENT  PARTY. 

685.  The  permanent  party  under  the  direction  of  the  officer  in  charge  will  be  con- 
stituted as  follows,  and  will  perform  the  following  prescribed  duties,  and  such  other 
duties  as  he  may  direct : 

1  1st  Sergeant. 

1  Sergeant  or  Corporal,  who  shall  assist  the  1st  Sergeant  and  do  clerical  duty. 

1  Quartermaster  Sergeant,  in  charge  of  corrals  and  public  animals. 

1  Police  Sergeant,  in  charge  of  oil  policing  of  the  post,  of  warning  all  laborers  re- 
quired from  Freedmon's  Village  and  renters;  and  who  shall  prevent  trespassing  on 
public  grounds,  and  grounds  iMJoining  road  to  aqueduct  bridge. 

1  Quartermaster's  clejrk,  who  shall  have  immediate  charge  of  Quartermaster's 
stores. 

1  Clerk,  who  shall  have  charge  of  the  rolls  of  Signal  Service  men. 

1  Engineer. 

1  Plumber  and  tinner,  who  shall  have  charge  of  the  bath-honse,  heaters  for  dormi- 
tories, water-closets,  and  lamps. 

1  Farmer,  who  will  be  a  corporal,  and  a  good,  practical,  fanner  and  gardener, 

1  Janitor.  * 

1  Blacksmith  (civilian). 

1  Tailor. 

1  Hospital  steward. 

1  School-teacher. 

1  Baker. 

1  Saddler,  on  ordnance  extra  dnty. 

1  Carpenter. 

1  Painter. 

2  Buglers. 

3  Cooks,  two  for  men's  Aiess  and  one  for  hospital. 
11  Teamst>ers  and  laborers. 

The  officer  in  charge  will,  without  dela^  arrange  the  permanent  party  according 
to  the  foregoing,  recommending  for  discharge  all  those  now  in  service  not  thoroughly 
competent  to  form  the  most  eflScient  party  practicable.    (Ins.  165, 188*2.) 

686.  The  engineer,  plumber,  blacksmith,  tailor,  saddler,  carpenter,  painter,  buglers, 
hospital  cook,  teamsters,  and  laborers,  will  be  liable  for  detail,  when  not  needed  in 
their  special  work,  for  any  labor  the  officer  in  charge  may  require ;  and  especially  in 
working  in  the  garden  or  on  the  farm  and  grounds.    (Ins.  165,  188*i.) 

687.  No  married  men  will  in  future  be  enlirtted  in  the  permanent  party,  nor  will 
any  of  those  now  married  be  re-enlisted,  or  any  single  mon  be  permitted  to  marry 
without  the  written  authority  of  the  Chief  Signal  Officer.    (Ins.  165,  1882.) 

688.  Men  temporarily  employed  at  the  post  to  put  the  grounds  in  order  will  not  be 
put  at  work  on  farm  or  garden,  but  enlisted  men  of  the  permanent  party  will  do  the 
work  of  the  garden  and  farm.  When  the  need  for  labor  is  greatest,  the  plumber,  sad- 
dler, engineer,  tailor,  and  all  other  artisans,  teamsters,  and  laborers,  will  be  employed 
in  tno  garden,  or  at  other  duties,  as  they  may  be  needed.  This  will  apply  to  the  hos- 
pital cook;  buglers,  and  baker,  except  when  the  quartermaster  ^all  say  that  they 
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are  reqnired  at  their  trades  or  pablic  works,  for  at  least  one-bftlf  ^Ay  At  a  time.    (Ins. 
SO.  18(93.) 

6B9.  All  enlisted  men  will  live  at  tbe  post.    (Ins.  20, 1883.) 

TBLBORAPH  LINB8. 

690.  Sd  Lieutenant  James  A.  Swift,  Signal  Corps,  U.  S.  Army,  shall  have  charge 
and  snpervision  of  all  telegraph  lines  running  between  the  Signal  Office  and  Fort 
Myer,  and  shall  be  fiimished  snch  assistance  as  he  may  desire  for  their  repair.  (Let- 
ter, Jniy  6,  1861.) 

691.  Wheneyer  a  fanlt  occurs  in  the  telephone  line  between  the  Signal  Office  and 
Fort  Myer  it  will  be  repaired  by  a  detail  from  the  post.    (Letter,  June  29,  IbSl.) 

COURTS-MARTIAL  AND  BOARDS. 

692.  Courts-martial  and  boards  of  survey  shall  sit  at  hours  that  will  not  interfere 
with  recitations.    (Letter,  July  20, 188L) 

693.  In  all  examination  of  enlisted  men  at  or  from  Fort  Myer,  Virginia,  the  board 
will  rit  in  nnifozm  and  the  men  will  appear  in  uniform.    (Ins.  76, 1884.) 


APPENDIX  a. 


BEPOBT  OF  OFFICER  IX  CHARGE  OF  FORT  MTER. 

Fort  Mtbr,  Ya.,  Augvst  15, 1884. 

Grneral  :  I  have  the  honor  to  aabmit  the  following  report  for  the  fiscal  year  end- 
ing J  nue  30, 1884: 

At  the  commencement  of  the  fiscal  year  First  Lient.  F.  K.  Ward,  First  Cavalry,  act* 
ing  sijnial  officer,  was  on  duty  at  this  poet  as  officer  in  charge  and  instructor,  with 
Second  Lient.  James  A.  Swift,  Signal  Corps,  as  assistant  instructor. 

On  the  29th  of  January,  1884, 1  assumed  charge  of  tbe  poflt  by  virtue  of  Special 
Orders,  No.  11,  War  Department,  Office  of  the  Ch4i?f  Signal  Officer,  dated  January  Jte, 
1884,  relieving  Lieutenant  Wanl.  Junior  Professor  Frank  Waldo  was  assigned  to 
duty  as  instructor  by  the  same  order. 

Five  officers,  namely.  First  Lieut.  Thomas  M.  Woodruff,  Fifth  Infantry ;  Second 
Lieut.  R.  B.  Watkins,  Signal  Corps ;  Second  Lieut.  J.  C.  Walshe,  Signal  Corps ;  Second 
Lieut.  B.  M.  Pnnisell,  Signal  Corps ;  Second  Lieut.  F.  M.  M.  Beall,  Signal  Corps,  were 
instructed  in  the  prescnbed  course  for  officers  during  the  year. 

Lieutenants  Woodruff,  Watkios,  and  Walshe  were  under  instruction  at  tbe  com- 
mencement of  the  fiscal  year.  Lieutenants  Purssell  and  Beall  reported  October  25, 
1883. 

Lieutenant  Woodruff  completed  his  course  and  was  relieved  firom  duty  at  this  post 
December  20,  1883 ;  the  remaiuiug  four  officers  were  ordered  in  for  examination  June 
24, 1B84.  Lieutenants  Watkins  and  Walshe  completed  the  full  course.  Ijieutenants 
Purssell  and  Beall  had  not  fully  completed  the  coarse  in  military  signaliug ;  there 
were  remaining  seventeen  days  of  lon^-range  practice  unfinished. 

Sixty-six  enlisted  men  reported  for  insUnction  during  tbe  year.    Of  this  number  1 
was  promoted  to  the  rank  of  serceant  and  assigned  to  duty  as  post  scbool-teacher,  1 . 
was  assigned  to  duty  as  telegrapn  operator  at  the  Office  of  the  Chief  Signal  Officer, 
and  1  was  discharged  for  incompetency. 

On  March  10,  1^,  Lance  Sergeant  Heathoote  reported  for  duty  and  was  placed  in 
charge  of  the  observatory,  bein|^  assigned  to  this  duty  by  order  of  the  Chief  Signal 
Officer  for  tbe  practical  instruction  of  tbe  enlisted  men'  in  station  duties.  Previous 
to  this,  Lieutenants  Watkins,  Walshe,  and  Purssell  were  detailed  from  time  to  time 
for  this  duty,  but  owing  to  their  time  being  almost  entirely  taken  up  with  their  owu 
studies  and  post  duties  but  little  time  could  be  devoted  to  this  part  of  tbe  instruc- 
tion for  the  enlisted  men,  and  much  embarrassment  was  caused  thereby  until  the  ar- 
rival of  Sergeant  Heathcoto.  This  nonrcommissioned  officer  has  been  faithful  in  tbe 
discbarge  of  bis  duties. 

Tbe  theoretical  and  practical  coarse  of  instruction,  as  prescribed  by  the  Chief 
Signal  Officer,  has  been  closely  followed,  and  the  results  have  been  highly  satisfactory. 

All  enlisted  men  under  instruction  have  been  thoroughly  drilled,  llie  late  orders  of 
the  Chief  Signal  Officer  requiring  tbat  tbese  men  be  examined  as  to  their  proficiency 
in'drill  and  military  appearance,  by  the  board  of  examination,  has  had  good  effect  in 
causing  endeavors  on  the  part  of  the  men  to  take  more  pride  in  this  part  of  the  course 
of  instruction. 

First  Sergeant  Mahoney  deserves  credit  for  the  manner  in  which  he  has  perfected 
tbe  men  in  drilling. 

The  men  of  the  i>enDanent  party,  with  the  exception  of  the  older  members,  have 
not  received  the  amount  of  drills  usual  for  garrison  troops,  owing  to  the  small  number 
and  urgent  need  for  work  at  tbe  post. 

Last  fall  tbe  quarters  for  the  married  enlisted  men  were  put  in  good  repair  and 
made  very  comfortable.  No  change«  have  been  made  to  otner  public  buildings  at 
the  post  lurther  than  to  keep  them  in  good  repair. 

Improvements  of  the  public  grounds  have  continued  during  the  year,  requiring  a 
great  amount  of  hard  work,  but  which  have  been  attended  with  good  results. 

The  police  of  the  post  has  been  excellent  under  the  immediate  supervision  of  Police 
Sergeant  Sullivan.    He  has  performed  his  doties  with  credit. 
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All  orders  of  the  Chief  Signal  Oificer  have  been  literally  carried  ont.  In  no  other 
way  ooold  the  improvements  have  been  earried  on  so  snccessfuUy  and  so  much  woik 
accomplished. 

On  assuming  charge  of  the  post  it  was  fonnd  necessary  to  adopt  more  stringent 
measures,  with  a  view  of  compelling  the  renters  to  come  up  and  work  out  their  rent. 
Many  of  these  people  were  found  to  be  from  four  to  six  years  in  arrears. 

Owing  to  the  failure  of  Congress  to  provide  extra-duty  pay  it  has  been  difficult  to 
obtain  good  men  for  the  permanent  party.  Two  desertions  occurred  during  the  year 
on  this  account.  The  post  garden  this  year  bids  fair  to  give  an  abundant  yield  of 
vegetables,  and  no  efforts  have  been  spared  to  bring  about  this  result. 

Sergeant  John  O'Connell  has  remained  in  charge  of  transportation,  and  of  the  gar- 
den and  farm  work,  and  has  given  entire  satisfaction. 

Commissary  Sergeant  Casey  has  remained  on  duty  at  this  post  during  the  year. 
Sergeant  Casey  is  an  excellent  commissary  sergeant  and  attentive  to  his  duties. 

Sergeant  Wm.  H.  Signer  has  continued  as  acting  quartermaster  sergeant,  and  his 
duties  have  been  well  performed. 

Sersf^nt  Rudolph  Peters,  the  compauy  clerk,  was  assigned  to  duty  at  the  office  of 
the  Chief  Signal  Officer  June  10,  lw4,  per  Special  Orders  No.  72,  in  addition  to  his 
duties  at  this  post.  Sergeant  Peters's  papers  nave  always  been  a  model  of  neatness 
and  correctness.  The  entire  force  comprising  the  permanent  party  have  performed 
their  duties  well  and  satisfactorily. 

I  am.  generali  very  respectfully,  your  obedient  servant, 

JAMES  A.  SWIFT, 
Second  Heutenaui  Signal  Corpe, 

To  the  Chuf  Signal  Officbb  of  thk  Army, 

WaeMngUmf  D.  C. 

6730  810 i 
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REPORT  OF  OFFICER  IN  CHARGE  OF  THE  PROPERTY  A2W  DISBURSING 

DIVISION 

Washington  City,  July  15,  1884. 
Chief  Signal  Officer  of  the  Army  : 

Sir  :  I  have  the  honor  to  submit  t  he  following  Btatement  of  the  work  of  the  property 
and  disbursing  division  lor  the  fiscal  year  ending  June  30, 1884,  as  required  for  the 
annual  report  of  the  Chief  Signal  Officer. 

No  changes  of  importance  have  occurred  in  the  personnel  of  the  division  since  last 
report. 

One  hundred  and  thirry-fo.nr  dollars  and  eighty  cents  have  been  received  during 
the  year  from  the  sales  of  maps  and  other  office  publications  as  allowed  by  the  act  of 
Congress  approved  March  30,  1874. 

In  the  "Settlement  of  accounts"  room  there  have  been  employed  a  force  of  eleven 
men  during  the  year,  and  in  addition  to  the  settlement  of  all  accounts  growing  out 
of  the  disbni-sement  of  the  regular  appropriations  controlled  by  this  office,  the  pav 
accounts  of  the  entire  corps  are  examined,  prepared  for  settlement  and  settled  through 
this  room;  during  the  year  of  the  former  there  have  been  nearly  9,000  accounts  set- 
tled, and  of  the  latter,  16,474  have  been  handled. 

The  methods  of  verifying  and  settling  accounts  in  this  Bureau  are  those  presciibed 
by  the  Army  Regulations  and  are  identical  with  those  which  govern  in  the  Quarter- 
masters' Department,  and  being  fixed  by  law  no  change  can  be  made  in  the  system. 

The  same  Auditor  and  Comptroller  who  examine  the  accounts  of  all  quartermas- 
ters examine  the  accounts  of  the  disbursing  officer  of  this  office. 

Many  private  persons,  institutions  of  learning,  &c.,  purchase  their  instruments 
through  this  office,  because  of  the  advantage  affi)rded  to  obtain  greater  accuracy,  by 
having  the 'instruments  compared  with  our  standards,  for  which  no  extra  charge  is 
made.    Of  these  there  have  been  purchase<l  293  instruments  at  a  total  cost  of  .11,775.30. 

Five  hundred  and  one  instruments  of  various  kinds  have  been  purchased  during 
the  year,  for  the  use  of  this  service.,  and  847  have  been  isaue<l  since  last  report. 

The  average  cost  of  maintaining  each  station  of  observation  during  the  year,  in- 
cluding cost  of  printing  and  additional  cost  of  life-saving  stations,  exclusive  of  cost 
of  telegraphic  services,  and  the  pay  and  allowances  of  the  men  on  duty  at  each,  has 
been  $404.87  against  |305.83  last  year.  This  increase  is  caused  from  the  fact  that  the 
additional  cost  of  the  printing  stations  and  on  the  seacoast  line  were  not  included  in 
the  cost  last  year.  (See  Exhibit  A.)  From  tbis  exhibit  it  will  bo  seen  that  while 
Mount  Washington,  N.  H.,  cost  $1,700,  Cairo,  III.,  cost  only  $6.55,  so  that  although 
$404.87  is  given  as  the  average  cost,  it  is  by  no  means  to  be  understood  that  each 
st-ation.  cost  on  an  average  that  amouot  per  annum. 

While  the  sum  total  sbows  an  apparent  decrease  in  the  letters  sent  and  received, 
there  has  been  an  actual  increase  of  25  percent,  in  tlie  regular  correspondence  during 
the  year ;  the  difference  being  due  to  the  small  number  of  circular  letters  sent  in  com- 
parison with  former  years,  and  the  fact  that  three  letters  were  formerly  used  in  trans- 
mitting pay  to  enlisted  men,  whereas  now  only  one  is  used.    (See  Exhibit  B.) 

In  the  packing  and  shipping  room  there  were  employed  eight  men.  All  property 
received  at  this  office  and  shipped  from  it  is  handled  in  this  room.  To  give  au  idea 
of  the  amount  of  work  done  I  will  state  that  there  were  over  16,000  distinct  shipments 
made  during  the  year. 

In  the  machine-shop,  with  its  adjunct,  the  blacksmith-shop,  there  have  been  em- 
ployed five  men.  The  usual  amount  of  work  has  been  done,  in  manufacturing  and 
repairing  meteorological  instruments,  &AS,    (For  statement  of  work  done  see  Exhibit 

C.) 
The  carpenter-shop  furnishes  all  packing-boxes  for  shipment  of  supplies,  and  in  this 

all  wood' work  and  jobbing  is  done.    One  man  is  employed.    (For  statement  of  work 

done  see  Exhibit  D] 
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The  library  has  received  duriog  the  year  £63  books,  and  now  contains  nearly  9,030 
volumes,  many  of  them  forming  the  only  complete  set  of  thvir  kiMd  in  this  oonntry, 
and  their  loss  would  be  incalculable. 

The  condition  of  the  appropriatious  for  the  fiscal  year  ending  June  30,  1884,  with 
the  expenditures  thereunder  and  balances  unexpended  at  the  end  of  the  year,  with 
probable  demands  on  such  balances  as  required  by  act  of  Congress  approved  May  1, 
1S29,  is  shown  in  statement  herewith.    (See  Exhibit  E.) 

While  the  force  has  been  increased  only  11  per  cent,  the  work  has  increased  on  an 
average  of  30  per  cent.,  and  the  great  accuracy  required  in  all  work  done  by  this  di- 
vision renders  it  essential  that  the  most  efiicieut  and  careful  men  be  employed. 

I  have  to  say  that  the  men  now  in  the  division,  with  but  very  few  exceptions,  reach 
the  high  standard  of  efficiency  required,  and  the  discharge  of  any  aud  the  employment 
of  others  in  their  stead  except  in  the  cases  mentioned,  of  which  a  special  report  will 
l>e  made,  is  not  considered  nece^ary. 

As  it  may  be  of  general  interest  I  inclose  a  detailed  statement  showing  the  total 
amount  appropriated  for  the  service  for  the  fiscal  year  ending  June  30,  1884.  (See 
Exhibit  G.) 

On  April  8,  1884,  the  honorable  Secretary  of  War  was  requested  to  submit  to  Con- 
gress an  estimate  for  a  fire-proof  building  for  the  Signal  Office.  (See  Senate  Ex.  Doc. 
No.  152,  Forty -eighth  Congress,  first  session.)  The  reasons  for  this  request  were  fully 
set  forth  in  your  letter  of  the  above-mentioned  date,  aud  I  wouM  respectfully  urge  that 
the  matter  be  again  brought  to  the  attention  of  Congress  at  its  next  session. 

United  States  Military  Telegraph  Lines. 

By  the  relief  of  Second  Lieut.  W.  A.  Glassford,  Signal  Corps,  United  States  Army, 
from  charge  of  the  Department  Missouri  Division  United  States  military  telegraph 
lines,  November  30,  1883;  of  Second  Lieut.  L.  E.  Sebrce,  Signal  Corps,  United  States 
Army,  from  charge  of  the  Texas  Division,  December  31,  1883:  and  of  Second  Lieut. 
Frank  Greene,  Signal  Corps,  United  States  Anny,  from  charge  of  the  Washington  and 
Idaho  Division,  May  31,  1884,  the  duty  of  accounting  for  line  receipts  and  pnblio 
property  on  these  lines  devolved  upon  the  prox>erty  aud  disbursing  officer. 

The  stations  ou  these  lines  are  as  follows : 

DEPAKTMENT  MISSOURI  DIVISION. 

Carter,  Wyo.  Fort  Reno,  Ind.  T. 

Cantonment,  Ind.  T.  Fort  Supply,  Ind.  T. 

Dodge  City,  Kans.  Fort  Elliott,  Tex. 

Durango,  Col,  Fort  Craig,  N.  Mex. 

Florida,  M.  Mex.  .  Fort  Stanton,  N.  Mex. 

Fort  Cnmmings,  N.  Mex.  Henrietta,  Texas. 

Fort  Union,  N.  Mex.  Montrose,  Colo. 

Fort  Lewis,  Colo.  San  Marcial,  N.  Mex. 

Fort  Bridger,  Wyo.  Uncompahgre,  Colo. 

Fort  Thornburg,  Utah.  Watrous,  N.  Mex. 
Fort  SiU,  Ind.  T. 

TBXAB  DIVISION. 

Fort  Stockton,  Tex.  Brownsville,  Tex. 

Fort  Davis,  Tex.  Bio  Grande  City,  Tex. 

San  Antonio,  Tex.  Marfa,  Tex. 

WASHINGTON  AND  IDAHO  DIVISION. 

Ashland,  Oreg.  Fort  Lapwai,  Idaho. 

Astoria,  Oreg.  Lakeview  Greg. 

Crescent  Bay,  Wash.  Lewiston,  Idaho. 

Davton,  Wash.  Linkville,  Oreg. 

Fort  Bidwell,  Cal.  Neah  Bay,  Wash. 

Fort  Canby,  Wash.  Port  Angelo,  Wash. 

Fort  Coeur  d'Alene,  Idaho.  Pysht,  Wash. 

Fort  Klamath,  Oreg.  Spokane  Falls,  Wash. 

Fort  Spokane,  Wasn.  Tatoosh  Island,  Wash. 

A  total  of  forty-five  stations,  or  an  increase  of  over  30  per  cent,  in  the  property  ac- 
countability at  this  office.  As  tho  Washington  and  Idaho  Division  was  but  recently 
transferred,  the  full  force  of  this  increased  woik  is  not  yet  felt.  It  is  hoped  an  ad- 
equate increase  of  force  will  be  allowed  the  division. 
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The  short  lines  in  the  Department  of  the  Missouri,  connecting  Forts  Union,  Cnm- 
miogs,  Lewis,  and  the  cantonment  on  the  Uucompahgre  with  tlie  railroad,  were  fit- 
ted oat  with  telephones  and  tnmed  over  to  the  post  commanders,  who  were  given 
discretionary  powers  as  to  the  transaction  of  commercial  business.  No  tolls  for  such 
business  were  to  be  charged,  however,  and  no  returns  are  made  by  the  persons  in 
charge  of  the  terminal  ofiQces. 

The  duty  of  collecting  line  receipts,  settUuff  accounts  for  business  transferred  to 
connection  lines,  examining  and  correcting  telegraph  accounts  and  preparing  these 
accounts  for  transmission  to  the  Treasury  Department,  is  one  requiring  much  atten- 
tion, and  involving,  as  they  do,  a  large  monetary  responsibility,  is  one  in  which  too 
mncli  care  cannot  be  exercised. 

The  orders  relating  to  the  remittance  of  line  receipts,  in  force  upon  these  lines  at 
the  time  of  transfer,  were  continued,  and  such  additional  orders  as  became  necessary 
were  issued  from  time  to  time.  Under  General  Order  No.  57,  series  ldb3,  operators  in 
charge  are  required  to  remit  the  receipjA  of  their  offices  when  the  sum  on  hand 
roaches  $20. 

The  receipts  from  these  lines  have  been  collected  and  covered  into  the  Treasury, 
without  tlie  loss  to  the  United  States  of  a  cent.  This  is  a  noteworthy  feature,  con- 
sidering the  extent  of  territory  covered,  the  isolated  position  of  stations  and' the  {loor 
facilities  many  ef  the  operators  have  of  transmitting  money  to  this  point. 

Whili*  the  amount  of  money  collected  on  these  lines  is  not  as  large  as  in  former 
years,  it  is  evident  that  an  equal  amount  of  care  and  labor  is  required  to  account 
for  it. 

It  is  especially  urged  that  steps  be  taken  toward  providing  for  u  means  of  remit- 
ting line  receipts,  whereby  the  risk  of  loss  will  be  reduced  to  the  minimum,  and  I 
would  suggest  that  Congress  be  asked  to  allow  the  expense  of  transmitting  line  re- 
ceipts to  be  paid  therefrom.  There  have  bec'p  no  losses  doring  the  past  year  on  ac- 
count of  failures  in  the  mail  service,  but  should  a  single  registered  package  be  lost 
the  contents  are  irrecoverable.  And,  as  most  of  the  remittances  contain  money  A>r 
other  lines,  the  way  to  a  settlement  of  their  claim  under  the  present  law  is  not  plain. 

A  change  in  the  system  of  settling  accounts  for  telegraph  business  transferred  to 
connecting  lines  was  made  necessary,  by  the  rulings  of  the  auditing  officers  of  the 
Treasury  Department  upon  section  3477  Revised  Statutes. 

Twelve  hundred  and  thirty-six  telegraph  reports  have  beep  received  and  examined 
since  November  last.  It  is  noticed  that  men  from  Fort  Myer,  Va.,  are  entirely  igno- 
rant of  tho  system  of  keeping  telegraph  accounts.  It  is  recommended  that  such  sys- 
tem be  included  in  the  course  of  instruction  at  the  above-named  post. 

The  receipts  from  lines  in  Department  of  the  Missouri  from  November,  1883, 

to  June  30,  1884,  were |3,446  73 

Department  of  Texas  from  December  1,  188:),  to  June  30,  1884 2, 004  07 

Washington  and  Idaho  Division  for  June,  1^ 507  92 

A  total  of 5,958  72 

Of  which  amount  |3,427.38  must  be  deducted  for  other  lines 
The  money  value  of  free  business  done  on  these  lines  for  the  Executive  Depart- 
ments during  the  same  period  is  $2,036.3*2. 

I  am,  very  respectfully,  your  obedient  servant, 

8.  M.  MILLS, 
Captahi  lytk  ArHlUryf  P.  f  D.  Offioar  Signal  Service,  U.  8.  A. 


Exhibit  A. 
Coet  of  Signed  Senfioe  etatianefar  the  gear  ending  June  30,  1884. 


Station. 


AlbMiy.N.Y 

AlpeQS»Miob 

AtUntSiGs 

AMantio  City.  N.J 

AQi(iista,6» 

Baltimore.  Md 

BQU|;or,  Me     

Barnefsat  City,  K.  J 

lk•I^^Citv,Ilfaho 

BmUiD,  Mjtaa 

^HIIAIU.  A.  X •>•■■••■•••••••  ••■■•*••■.• 


Amoont. 


1944  97 
326  48 
291  4S 
423  96 
240  11 
504  92 
417  62 
281  SI 
485  73 
990  80 


Station. 


Burlington,  Iowa ... 
Block  Island.  11.1.... 

Calro,Ill 

Cape  Henry,  Va 

Cape  May,  N.J 

Cape  Heoaocino,  Cal . 

Cedar  Keys,  Fla 

Charleston,  8.  C 

Charlotte,  N.C 

C  batten  04*cn,  Ti*nn    . 


1,847  77  II  Cbeytn]M,Wy€«ii]ici 


Amonnt. 

$991  66 

982  76 

665 

99  18 

446  08 

600  18 

280  78 

177  27 

280  62 

828  10 

4ttft 
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Catt  of  Signal  ^cr<  ice  ttaiioni  for  iheflicdl  year  ending  June  30,  1884— Contioned. 


Stfttkm. 


Cbiaigo.IU 

CbiBcotosgue,  Ya 

CinciDiifttCObio 

C1«T6lMid,0hio 

CoIomlMiB.  Ohio 

Colorado  SpriDfsa,  Colo 

DoTcnport,  Iowa 

Dolanure  Breakwater,  Del 

Denver,  Colo 

Dea  Moinoi,  Iowa 

Detroit.  Mich 

Dodffe  City,  Kane 

Dubfuqae.  Iowa * 

Diilmb.HinD 

SaatportkHe 

XriQ.Pa 

£IPaMi.Tez 

Baraoaha,  Mleh 

Fort  Uaoon,  N.  C 

Fort  Smith^rk 

GalreetoD,  Tex 

Grand  HaTOB.  Mioh 

Hattenw.K.C...... 

Huron.  Dak 

Indianapol  ia,  Ind 

Indianola,  Tex 

JaekaonTilld,  Fla 

Keoknk,lowa 

Koy  Weat.P1a 

Kitty  Hawk^N.C 

KnoxTillef  Tenn 

LaCrooM,  Wla 

Leaven  worth,  Kans 

Little  EgK  Harbor, N.J 

LoganepOTt,  Ind ' 

Loa  Angelea.  Cal 

LooiaTille,  &▼ 

LTocbburSt  Va 

Littie  Rock.  Ark 

Mackinaw  City.  Miohi^ui 

MarqauUe,  Mien 

Menpbia,  Tenn 

Milwaukee,  Wia 

MobUe.  AU 

MontcoDierT,  Ala 

Moorbead.  Minn 

Honnt  Wastinxton.  K.  H 

KarrtfEUieett  Pier,  R.  I 

Naabville,  Tenn 

New  London,  Conn 

New  Haven,  Conn 

New  Oiieane.  La 


Amount 


fl,088tt 
46  65 
705  61 
i»d  63 
282  67 
002  54 
320  02 
661  76 

206  78 
600  60 
000  64 

40  00 

306  87 
402  83 

*320  20 
4U88 
320  66 
651  51 
228  11 
118  18 
162  22 
312  82 
102  40 
382  20 
280  53 
d20  6U 
240  73 
810  47 
865  17 

28  32 
123  31 
243  71 
722  07 

12  00 
376  86 
341  24 
2I}2  08 
268  44 
474  87 
282  16 
282  60 
552  44 
624  64 

207  25 

307  80 
430  42 

1, 716  78 
364  16 
888  00 
287  88 
351  77 
118  86 


Station. 


New  River,  N.  C 

NewTork,  N.  Y 

Norfolk,  Va 

North  Platte.  Nebr 

Or^'an  Cit2%  Md 

Olympia.  wash 

Oinaha,Nebr 

Oswego.N.  Y 

Peusaoola,  Fla 

Philadelphia,  Pa 

Plke*8  Peak,  Colo 

Pittsburg.  Pa 

Point  Judith,  R.  I 

Port  Huron,  Mich 

Portlsud,  Me 

Porlland,  Oreg 

Provincetown,  Mass 

Palestine.  Tex 

RedBlnir,  Cal 

Rochester,  N.  Y 

Rost  burg,  Oreg  

Sacramento.  Cal 

Salt  Lake  City,  Utah 

Sandusky,  Ohio 

Sandy  Hook,  N.J 

Saufonl,  Fla 

Ssn  Franoisco,  C^ 

Savannah,  6a 

Shreveport,  La 

Scott's  Hill.  N.  C 

San  Diego.  Cal 

SmithviUe,  N.  C 

Springfield,  111 

Saint  Louis,  Mo 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Sitka,  Alaska 

Thatcbet's  Island,  Mass.. 

Toledo,  Ohio 

Vicksburg,  Miss 

West  Las  Animas,  Colo. . . 
WUmington,  N.  C....:... 
Wa8hWood^N.  C.r.... 

Yankton,  Dak 

Yuma,  Arix 

Unalashka  Island,  Alaaka 

Coast  telegraph 

Grand  total 


Amount 


#145  60 
676  00 
602  18 
461  12 

06  27 
174  82 
142  13 
267  28 
477  68 
030  86 

1, 401  82 
733  81 
44  11 
173  15 
108  26 
276  06 
410  01 

07  64 
188  07 
188  23 
218  00 
270  83 
802  73 
806  81 

77  80 
812  83 
426  78 
301  40 
264  00 
204  38 
371  18 
115  85 

70  01 
1, 716  80 

360  11 
423  11 
580  16 

177  60 

178  56 
840  20 
284  86 

361  81 
63  41 

850  28 
125  40 
200  82 


46,727  16 
1,867  60 


48,584  65 


Thia  statement  doea  not  Inolnde  any  expenses  for  Washington,  D.  G. 


Coet  of  Sea-Coaet  Telegraph  Line  for fiecal  year  ending  Juno  30, 1864. 


Station. 

1 
Amount 

Station. 

Amount 

Atlanilc  City.  N.J 

$311  38 

40  16 

32  73 

4  00 

61  53 

61  01 

10  42 

87  00 

87  82  i 

170  00 

148  00 

112  64 

10  86 

118  00 

Narrannnsett  Pier.  RI 

82  18 

Bamegat.N.  J" 

Norfolk,  Va ". 

110  51 

Ocean  City.  Md   

61  64 

Cane  Lookoat  Ya 

Ponsmoutli.  N.C 

20  18 

Cane  Henry.  Va 

Point  Judith.  RI 

21  65 

Sloop  Point,  N.C 

Sandy  Buck.  N.  J 

Smlthville,  N.  C 

148  00 

Cbincoteagne,  Va 

26  42 

DelawareBreakwaJer.  Dd 

60  78 

Fort  Macon.  N.  C 

Thatcher's  Island,  Mass 

Wash  Woods,  N.  C 

SI  27 

Hotteras.  N.  C 

2  18 

Kitty  Hawk,  N.  C  ................... 

Little  Egg  Harbor.  N.J 

Wilmington.  N.C 

Miscellaneous 

118  45 
18  60 

Mansjifinan  .N  J 

Total 

New  River.  N.C 

1,857  60 
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The  following  stations  that  were  inclndcd  in  last  year's  statement  of  expenses  were 
discontinued  daring  latter  part  of  fiscal  year  ending  Jane  30,  1883,  ana  fiscal  year 
ending  June  30, 1884 : 


Burlington,  Yt. 
Cape  lookout,  N.  C. 
Champaign,  lU. 
Denison,  Tex. 
Eagle  Rock,  Idaho. 
Fort  Washakie,  Wyo. 
Mailisou,  Wis. 
Morgantown,  W.  Va. 
Manasquan,  K.  J. 
Newport,  R.  I. 
Pioche,  Nev. 


Pnnta  Rasa,  Fla. 
Springfield,  Mass. 
Springfield,  Mo. 
Starkville,  Miss. 
Sante  F^,  N.  Mex. 
Tucson,  Ariz. 
Umatilla,  Greg. 
Visalia,  Cal. 
Winnemucca,  Nev. 
Williamsport,  Pa. 


ExHiniT  B. 

LetUTB  tent  during  year  ending  June  30, 1884. 

Heads  of  Departments  and  Bureaus 2,095 

Manufacturers  and  others 2,475 

Enlisted  men,  relating  to  property  and  money 12, 20ti 

Enlisted  men,  authorizing  purchases  and  expenditures 1, 792 

Miscellaneous ; 12,993 

Total 31,558 

Letteri  received  during  year  ending  June  30,  1884. 

Heads  of  Departments  and  Bureaus 3,908 

Manufacturers  and  others 1,561^ 

Enlisted  men,  relating  to  property  and  money 19, 326 

Miscellaneous * 7^712 

Total 32,509 


Exhibit  C. 

Ahiiractof  articles  maete  and  repaired  in  machine-shop  during  fiscal  year  ending  June  20, 

lo84. 


•   Articles. 


KADB. 

Aneoiometeni,  special  pattern 

A'uemometers,  cops,  Beta  of  speciAlpat* 

tern 

Anemometers,  caps.  rep:Qlftr 

Arrows  for  weather  maps,  old  style  — 
Arrows  for  weather  maps,  seta  of  new 

slylo 

Buliettn-board  springs 

Bed  plate  (brass)  for  printing  weather 

maps 

Contact  and  attachment  for  wind  vane 

Clock  works  for  self -register 

l>ieft,    set   of,   for   stamping  weather 

maps       

Hygrometer  springs 

Heliograph  screen,  new  nattem 

Instrument  shelters  (galv.  iron) 

Radiation  t'hermomcter  supports 

Rain  gauges  (galv.  iron) 

Switches,  telephone ?. 

Telephones 

Telephones,  transmitters 

Telescope  holders 

Wind  vanes,  complete 

Weather  cases,  oomplete 


Artiolea. 


RBPAIBKO. 


6 


Anemometer  caps,  regular 

Anemometers,  regular 

Anemometers,  self-registering. 

Adders,  Webb's   

Barometer  boxes,  new  style  ... 

{ '  Call  boxes  for  telephones 

15  J  Clocks,  regalatorand  marine. 
415   !  Heliographs 

Heliograph  screens 
Horizon  nstrument 
Marine  g  aasei}. 

Rain-gauges  (copper) 

Telephones , 

Telephone  transmitters 

Telegraph  keys 

Telegraph  sounders 

Telegraph-box  sounders 

Telegraph  relays 

Tel egraph  repeaters 

Telegraph  instruments,  field 

Telescopes 

Telescope  holders , 

Thermometer- testing  apparatus 

Thermometer  eases  for  water  thermom- 
eter  

Telescopic  rods  for  anemometer 

Wind  vane 


Number. 


41 
86 
31 

2 

25 
80 
18 

2 
15 

1 

0 

12 

115 

40 

46 

24 

22 

0 

4 
4 

4 

12 
2 
1 


In  addition  to  the  above  there  have  been  repairs  to  machinery  in  printing  office, 
and  general  repairs  in  the  buildings,  snch  as  pi umbingy  gas-fittings  locksmithmg,  Ac, 
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Exhibit  D. 
AbHiraci  of  carpenter  tvork  during  fiscal  year  ending  June  30, 1884. 


▲rUdeB, 


MADB. 

Shelters 

Boxcss 

Bos  tops 

Box  cleftts 

Cratra   

WiiidTanes 

A  neiDomeler  posto 

RaiD-j^n^e  rules 

I>rawiDg  boards 

Map  sticks 

Stands 

IXOOTA 

Label  boards 

Cnttinp  sticks 

The*  momeCer  stands 

Laddeis 

Chest 

Blocks  (printing  office) . . . 

Pigeon  holes 

File  boards 

Cable  boxes 

Warning  boards 

Fire  screen 

Wrapping  boards 

Benciies    

Uyerometer  boards 

BiiUecin  boards 

Stool     

Tbcmtometer  racks 

Circniar  moanting 

A  nemometer  stands 

Telegraph  boards  

Thermometer  boxes 

Ti'legraph  covers 

Water  (tasih 

Bari'el  cover 

Rack  for  telegraph  wires 

A  nemometer  lioxes 

Tables    .-  

Wand  sticks 

Handrail    

Foot  rests 

Caotionary  signal  board . 

BBPAIBBO. 

Chairs 

Stools 

Doors 

Desks 

Rollers  (printing  office) . . 
Blocks  (printing  office)  . . 

Cases 

Fly  sticks 


Nnmber. 


43 

88 

24 

48 

4 

2 

247 

4 

14 

8 

4 

40 

12 

4 

6 

1 

35 

151 

4 

3 

30 

1 

3 

3 

76 

200 

1 

32 

1 

2 

58 

32 

116 

1 

1 

1 

2 

2 

100 

1 
o 

1 


57 
3 

11 

16 
2 
1 

10 
5 


•*  I 


Articles. 


Rbpaibbd— Continned. 

Ladder 

Ice  picks  . .  .• 

Stands  

Tele{;niph  board 

Drawer 

Barometer  boxes 

Water  cooler ".. . 

W  i  nd  vane 

Windows ; 

Tables 

Window  shades 

Fire  screens 

Pigeon  holes 

Wheelbarrow 

Galleys  (printing  office) 

BnlleUn  frames  

Themiometcr  boxes 

Anemometer  boxes 

Heliograph  boxes 

Crates 

Blind 

Sign  boards 

Stone  rack s 

Sash  cords 

Switch  boards 

Press 

MISCBLLAKBOUB. 

Tmnks  boxed 

Chair  boxed 

Scrapers  sharpened  (printing  office)  . 

Clock  hong  

Cost  racks  pntnp 

Sieus  put  up 

Hinges  pat  on 

Doors  hung 

Cases  painted 

Maps  mounted «. 

Locjcs  put  on 

Warning  boards  varnished 

Knobs  put  on 

Bulletin  boards  painted 

Door  cut  in  partition 

Bulletin  boards  varnished 

Hygrometer  boards  oilod 

InRtrument  shelter  put  up 

Telegraph  boards  varnished 

Shelters  painted 

Sbelt^-rs  orated 

Blackboard  painted 

Flag  pole  put  up 


Knmber. 


1 
2 

16 
1 
1 

94 
1 
1 
6 

11 
5 
6 
1 

24 
1 
3 

61 

82 
5 
2 
2 
1 
4 
2 

84 
2 
1 


3 

1 

0 

1 

10 

2 

2 

6 

7 

8 

8 

6 

«4 

200 

1 

110 

100 

1 

58 

35 

6 

1 

1 


In  addition  to  the  above,  there  has  been  considerable  work  done,  sach  as  repairing 
roofs  and  floors,  laying  board  walks  in  yard,  taking  down  and  putting  np  water  clos> 
ets,  &c.,  and  there  has  been  one  man  employed  on  carpenter  work  at  Fort  Myer,  Ya., 
from  April  15  to  June  30, 1884. 


Exhibit  £. 


Appropriations  made  for  1883-'84. 

Observation  and  report  of  storms ^ t^2»  500  00 

Expenses  Signal  Service,  U.  S.  A 5,000  00 

Maintenance,  4&c.,  military  telegraph  lines 35, 000  00 

Observation  aud  exploration  in  Arct  ic  seas 33, 000  00 
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ExpmMi  to  Jup$  30, 1684. 

Observation  and  report  of  storms 1..  |165,377  68 

Expenses  Signal  Service,  U.  S.  A i 1,754  23 

Maintenance,  &c.,  military  telegraph  lines 23,840  35 

Observation  and  exploration  in  Arctic  seas 32,340  20 

On  hand  July  1, 1884. 

Observation  and  report  qf  storms $77,123  32 

Expenses  Signal  Service,  U.  S.  A 3,246  77 

Maintenance,  dsc,  military  telegraph  lines 11,159  65 

Observation  and  exploration  in  Arctic  seas 659  80 

Liabilities  against  abare  halanoes  {estimated). 

Observation  and  report  of  storms , |74,000  00 

Expenses  Signal  Service,  U.  S.  A 3,000  00 

Maintenance,  &o.,  military  telegraph  lines 11,159  65 

Observation  and  exploration  in  Arctic  seas 400  60 


ExHiBrr  F.  • 

Ifdmes  of  enliited  men  and  of  oioilians  ordered  to  and  transferred,  ^o.,  from  property  diviS' 

ion  since  June  30, 1883. 

OSDERBD  TO  DIVISION. 


Enlisted  men. 

Enlisted  men. 

Civilians. 

CiTilians. 

Doane,  Loais. 
Moran,  James. 
Henr>-,  A.  J. 
Johnson.  F.  L. 
Spates,  K.  K. 
rtBiml,  8.  J. 
Biviere,  O.  A. 

Moran,  Jno.  A. 
Detchmendy,  G.  A. 
Whiteside,  J.  L. 
Eoonoe,  G.  W. 
Harye,  W.  B. 
Rennie,  J.  W. 

Crews,  E. 
Cross,  C.  F. 
Penn,  G. 
Plammer,  W. 
Pinn,W. 
Collier:  L. 
Lee,  W.  J. 

Finn,  B.  F. 
Marston,  Geo. 
Jaekiion,  A.  8. 
Rawlings,  G.  W. 
Hitohina,H. 
Branham,  W.  A. 

TRAN8FERBED,  ETC.,  FROM  DFVISIOK. 


Green,  Geo.  P. 
Perry,  Geo.  N. 
Sawyer,  C.  J. 
Frear,  J.  A. 
Harrison,  R.  H. 


Morsell,  J.  W. 
Haas-H^en,  J.  G. 
Lyons,  D. 
V^agg,  A.  M. 


Rowe,G. 
DeKnight.  C. 
D^er.  W. 
Harris,  M. 
Jenifer,  H. 


Hayes,  R.  W. 
Tn.ley,  C.  W. 
Rawlings,  G.  W. 
Branham,  W.  A. 


RECAPITULATION. 


Enlisted  men. 

Nomber. 

Civilians. 

Knmbor. 

Ordered  to  division  since  June  30, 1888. 
Transferred  from  division  since  June 
30,  1883 

18 
9 

Ordered  to  division  since  June  80, 1883. 
Transferred  from  division  slnoe  Jnne 
30,  1883 

18 
9 

GaIii  iiiqoit  .TnnA  SO.  1883  .......  r 

Gain  since  June  30.  1883 

4 

4 

j- 

Cknnparative  statement  showing  number  of  men  employed  in  property  and  disbursing  divis- 
ion, Signal  Service,  U.S.  A.,  on  July  1, 1883,  and  on  June  30,1884. 


Enlisted 
men. 


Civilians.    Total. 


Knmber  of  mon  in  division  July  1, 1883  . . 
Number  of  men  in  division  June  30. 1884 


06 
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Exhibit  O. 

SiaiemmU  of  ammmU  appropriaUd  for  the  iupport  of  iJte  Signal  Service^  U.  8.  Army,  for 

ike  fiscal  year  ending  June  30,  1884. 

LEOI6LATIVS,  BXECUTIVE,  AND  JUDICIAL. 

Begalar  clerks,  messengers,  Slc |I0,6(M)  00 

Scientific  experts,  clerks,d[,c 40,000  00 

Pbstage-stampe,  Postal  Union  conntries,  allotted  by  the  Secretuy  of 

War l.aOO  00 

Stationery  allotted  by  the  Secretary  of  War 3,400  00 

Bent  of  bnildings  for  Signal  Office 7,000  00 

Official  postage  allotted  by  Secretary  of  War 40,000  00 

Fnel  and  light  allotted  by  Secretary  of  War 1,107  24 

Total 1 103,307  24 

SUNDRY  CnriL  BXPBNSB8. 

Observation  and  report  of  storms : 

Mannf actnre,  purchase,  and  repair  of  instruments $5, 500  00 

Telegraphing  reports 136,000  00 

Expenses  storm  signals 10,000  00 

Cotton-belt  reports 7,000  00 

Connection  life  saving  stations 5,500  00 

Instrument  shelters 500  00 

Rents,  dMs.,  of  offices  outside  of  Washington 40,000  00 

Office  furniture  in  Washington 1,000  00 

River  and  flood  reports 5,000  00 

Maps  and  bulletins 35,000  00 

Books,  periodicals,  and  stationery 6,000  00 

Incidental  expenses 1,000  00 

Total.- 242,500  00 

Maintenance  and  repair  of  militaiy  telegraph  lines 35, 000  00 

Observation  and  exploration  in  the  Arctic  seas 33,000  00 

Pay,  SLC.f  of  the  Signal  Corps: 

Pay  of  officers $19,600  00 

Pay  of  enliBt<  d  men 200,000  00 

Milesffe  to  officers 5,000  00 

Pay  of  contract  surgeons 3,600  00 

Commutation  of  quarters  to  officers « 7,000  00 

Total 235,100  00 

Subsistence  Department : 

Stores,  Lady  Franklin  Bay *. $5,000  00 

Stores,  Point  Barrow 3,000  00 

Sabsistence  and  commutation  rations,  Signal  Corps 148, 727  72 

Commutation  of  rations,  men  with  expNeoitions 8, 052  00 

Total 164.779  72 

Quartermaster's  Department— Regular  supplies : 

Fuel $6,295  00 

Commutation  of  fuel,  at  19  per  month 23,700  00 

Commutation  of  fnel,  at  $8  per  month 23,32h  00 

Forage  for  mules  and  horses 3,100  00 

SUtionexy 100  00 

Stoves : •  706  25 

UghU 302  00 

Total 57,651  75 
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Quartermaster's  Department — Incidental  expenses : 

Horse  and  mule  shoes. (500  OO 

Blacksmiths' tools 550  00 

Veterinary  supplies 300  00 

Fire-apparatus,  disinfectants,  &o 125  00 

Total 1,476  00 

Quartermaster's  Department — ^Transportation : 

Supplies,  &c $25,000  00 

Officers  and  men 8,875  00 

Meausof,  muleo "300  00 

Means  of,  spring>wagon 200  00 

Means  of,  repairs  to 500  00 

Total 35.275  00 

Quartermaster's  Department — Barracks  and  quarters : 

Commutation  of  quarters (84. 108  00 

Work  and  supplies  at  Fort  Myer... 1,800  00 

Total 85,908  OU 

■  '-'■'»             ■ 

Quartermaster's  Department — Clothing,  camp,  and  garrison  equipage : 

For  sergeant-s (6,937  50 

For  corporals 1,375  20 

For  privates 14,182  40 

For  detailed  men 990  00 

Total 23,4a5  10 

Medical  Department : 

Medical  attendance  and  medicines,  officers  and  men.  Signal  Corps.  (3, 500  00 

Medical  attendance  and  medicines,  officers  with  Signal  Corps 100  00 

Medical  and  hospital  supplies,  Fort  Myer 900  (H) 

Medicines  from  depots,  &c ' 1, 000  00 

Material,  repairs  to  hospital,  Fort  Myer 200  00 

Total .* 5,700  00 

Support  of  the  Army : 

JBxpenses  Signal  Service,  U.  S.  Army (5,000  00 

Grand  total .."(i7oi»,241  81 
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REPORT  OF  THE  ASSISTANT  IN  CHARGE  OF  THE  STUDY  ROOM. 

Study  Boom,  Office  of  the  Chief  Signal  Officer, 

AuguBt  7,  1864. 
To  the  Chief  Signal  Officer: 

Sir:  I  have  the  honor  to  report  that  during  the  past  year  the  personnel  of  the 
stndy-KOom  haa  experienced  important  changes,  as  follows : 

On  January  10,  1884,  Prof.  Winslow  Upton  resigned  his  position  in  order  to  accept 
a  position  ai  Brown  University,  Providence,  R.  I.  I  anticipate  that  he  will  there  be 
able  to  accomplish  much  for  the  advance  of  meteorology. 

On  January  14,  Sergeant  (uov  Lieutenant)  Fiuley,  then  in  ehargo  of  the  collection 
and  stndy  of  tornado  data,  reported  to  the  study- room  for  duty,  and  has  continued  his 
work  in  this  line.  The  other  additions  have  been  as  follows:  Jahuary  21,  Privates 
6.  W.  Knopf  and  O.  L.  Fassi^;  March  7,  Mr.  C.  J.  Sawyer,  bibliographer;  Aprils, 
Coqioral  Daniels;  May  20,  Private  Hilton;  Juno  10,  Sergeant  R.  Peters,  for  one-half 
of  i>acb  day;  June  11,  Sergeant  Marbury;  June  21,  Private  Dilley ;  June  24,  Private 
J.  Hall. 

On  February  27,  Private  King  reported,  but  was  trausferred  on  March  28  to  station 
duty ;  March  10,  Sergeant  Schaeffer  reported,  but  was  transferred,  April  8  to  the 
marine  division. 

There  has  therefore  been  a  net  increase  of  three  men,  and  there  are  now  eight,  as 
compared  with  iivo  at  the  beginning  of  the  year.  With  this  has  come  a  more  than 
corresponding  increase  in  the  amount  of  work  done. 

The  details  of  the  work  that  has  passed  through  the  study-room  is  about  as  follows: 

consulting  8PECIAU8T8. 

During  the  year  the  following  well-known  experts  have  been  consulted  with  refer- 
ence to  special  matters : 

On  atmospheric  electricity.  Prof.  H.  A.  Rowland,  of  Baltimore,  and  Prof.  John  Trow  • 
bridge,  of  Cambridge,  Mass. 

On  atmospheric  spectroscopy,  Prof.  C.  S.  Hastings,  of  Baltimore,  Prof.  S.  C.  Pick- 
ering, of  Cambridge,  Prof.  W.  Upton,  of  Providence,  R.  I.,  and  Prof.  C.  S.  Cook,  of 
Hanover,  N.  H. 

On  barometry.  Prof.  A.  W.  Wright,  of  New  Haven. 

On  chemical  analysis  of  the  air,  Prof.  E.  W.  Morley ;  earth  temperatures.  Prof.  T. 
C.  Mendenhall  and  Prof.  Trowbridge. 

On  bibliography,  numerous  meteorologists,  among  whom  may  be  mentioned  Dr.  Jul- 
ius Hann,  Dr.  Geo.  Hellman,  Dr.  A.  Lancaster,  Dr.  F.  B.  Hough,  Prof.  Elias  Loomis, 
from  each  of  whom  valuable  assistance  has  been  received.  It  is  specially  gratifying 
to  be  able  to  add  that*  the  latter  has  consented  to  compile  a  summary  of  the  results 
embodied  in  his  twenty  memoirs  entitled  '*  Contributions  to  Meteorology/'  with  much 
additional  matter,  for  publication  as  a  professional  paper.  These  laborious  studies  of 
Signal  Service  tri-daily  weather-maps  cannot  but  prove  of  value  to  the  service. 

STANDARDS. 

(a)  Thermometers  and  exposures. — The  work  done  on  this  subject  has  consisted  in  the 
extensive  investigations  made  by  Professor  Hazen  into  the  proper  exposure  of  thermom- 
eters. His  observations  are  still  in  progress.  The  office  has  already  profited  by  his 
preliminary  results. 

It  is  considered  desirable  that  temperatures  in  mid-air  should  be  obtained  by  means 
of  small  captive  balloons,  and  that  the  sling  thermometer  as  corrected  by  Professor 
Ferrel's  new  formula  be  recognized  as  our  ultimate  standard  for  temperature  of  dry 
and  wet  bulbs. 
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(5)  Barometers, — ^The  prinoipal  work  under  this  head  has  been  the  continuation  of 
the  comparative  observations  made  by  Professor  Waldo  into  the  relation  between  the 
Signal  Service  and  foreign  standards.  Six  new  portable  Fness  barometers  have  been 
compared  with  others  both  abroad  and  in  this  conntrj,  bat  completion  of  the  work 
has  ueen  delayed  by  Professor  Waldo's  sickness. 

The  extensive  experiments  made  by  Prof.  A.  W.  Wright  looking  to  the  constmction 
of  a  normal  barometer  have  been  bronght  to  a  satisfactory  conclusion,  and  it  is  desir- 
able that  this  office  obtain  a  duplicate  of  his  apparatus. 

According  to  Ha^emann's  and  other  experiments,  barometers  may  be  sensibly  affected 
by  their  exposure  m  rooms  subject  to  strong  chimney  and  window  draughts.  I  have 
devised  an  anemo-barometer  to  test  this  question,  and  recommend  that  a  trial  of  it  be 
made. 

(c)  Sygrometere. — ^The  contemplated  investigation  of  hy^rometric  apparatus,  and  es- 
pecially of  Regnault's  formula,  has  been  delayed  by  the  resignation  of  Professor  Upton. 

The  special  observations  made  at  Pike's  Peak,  Coloraito  Springs,  and  Yuma  nave 
been  discontinued,  and  the  results  will  be  deduced  as  soon  as  a  competent  person  is 
available.  The  use  of  some  form  of  ventilating  apparatus  for  the  wet  bulb  was  rec- 
ommended by  me  in  a  report  dated  October  18, 18^ ;  probably  the  sling  thermometer 
should  be  now  recognized  as  the  least  objectionable  method  of  obtaining  such  venti- 
lation. 

(d)  ^M«mom^ter«.— The  sample  anemometers  sent  last  year  to  the  Deutsche  Seewarte 
for  the  purpose  of  comparison  with  European  standards  have,  it  is  understood,  already 
been  compared,  but  no  report  of  results  has  yet  been  received.  It  is  very  important 
that  this  office  should  possess  the  apparatus  koown  as  *'  a  whirling  table,''  or  its  equiv- 
alent, and  the  proper  room  for  its  use,  in  order  that  all  of  our  instruments  may  be  tested 
up  to  velocities  of  at  least  40  miles  an  hour.  For  the  higher  velocities  and  for  all  forms 
or  pressure  apparatus  there  are  still  needed  elaborate  theoretical  and  experimental 
investig^ations.  The  high  velocities  (maximum  186  miles  hourly)  habitually  reported 
by  our  instruments  at  Mount  Washington,  Cape  Hatteras,  &c.,  impose  upon  us  the 
responsibility  of  thoroughly  establishing  the  reliability  of  these  figures.  To  do  this 
it  will  be  necessary  to  make  a  considerable  outlay  of  time  and  money,  and  I  recom- 
mend that  steps  be  taken  to  secure  the  necessary  authority.  The  neighborhood  of 
Cape  Hatteras  offers  an  excellent  location  for  beginning  this  work.  In  order  to  test 
the  exposures  on  Mount  Washincton,  I  have  recommended  that  two  anemometers  be 
placed  on  the  signal  tower,  for  which  purpose  the  owner  of  the  tower  has  kindly  of- 
fered every  facility - 

{e)  Rain-gaufie  and  exposure. — I  have  during  the  past  year  recommended  that  the  8 
inch  gauge  so  long  used  by  this  service  be  considered  as  our  standard,  so  far  at  least 
as  the  diameter  of  the  mouth  is  concerned,  and  that  each  station  be  supplied  with  two 
such  gauges;  any  others  that  have  been  supplied  should  be  considered  as  experimental. 

In  order  to  study  the  effect  of  exposure  in  its  narrowest  sense  comparative  observa- 
tions of  two  gauges  were  ordered  to  be  made  at  fifty  stations ;  the  results  thus  far 
deduced  fh>m  the  study  of  these  records  show  a  disagreement  in  extreme  cases  of  50 
per  cent.,  but  it  is  not  yet  ascertained  how  much  of  this  is  due  to  location  and  how 
much  to  the  form  of  the  gauge. 

The  special  series  of  observations  on  Mount  Washington,  intended  as  a  contribu- 
tion to  the  question  of  distribution  of  rainfall  on  mountain  sides,  has  thus  far  shown 
that  within  distances  of  only  a  few  hundred  feet  on  the  summit  there  are  systematic 
differences  in  the  amount  of  rainfall  due  to  the  direction  and  velocity  of  the  wind. 
The  discrepancies  between  the  readings  of  the  different  gauges  observed  increase  with 
the  velocity  of  the  wind,  the  leeward  gauges  containing  the  greater  rainfall. 

Steps  have  been  taken  to  establish  at  an  eurly  day  a  new  series  of  rain-gauges  on 
the  east  and  west  sides  of  the  mountain  at  altitudes  differing  about  500  feet. 

By  these  means  the  rainfall  at  the  summit  will  be  connected  with  the  records  of 
snrronnding  base  stations,  and  the  law  of  variation  of  rainfall  with  elevation  may  be 
obtained. 

(/)  Standard  time. — ^The  standard  clock  made  for  this  office  by  the  American  Watch 
Company  at  Waltham,  after  running  for  one  year  on  trial,  has  been  allowed  to  stop, 
and  prei)arations  are  being  made  to  send  it  to  Waltham  for  slight  improvements, 
whion  will  be  made  by  the  maker  without  charge  to  this  office. 

The  necessity  of  having  time-scales  mutually  agreeing  to  within  a  second  has  been 
recently  again  enforced  by  Professors  Rowland  and  Trowbridge  in  order  that  they 
may  successfully  elucidate  the  sudden  changes  recorded  in  electric  registers;  some  of 
these  changes  are  possiblv  records  of  earthquake  shocks  and  tremors,  and  the  success- 
ful establishment  of  sucn  records  at  many  Signal  Service  stations  will  undoubtedly 
facilitate  the  study  and  eventually  the  prediction  of  earthquakes — if  we  may  judge 
from  the  great  advances  made  in  seismology  during  the  last  fifteen  years. 

The  steps  taken  by  the  United  States  Government  toward  securing' an  international 
convention  on  the  question  of  a  prime  meridian  and  standard  time  have  resulted  in 
fixing  October  I  as  the  date  on  which  the  convention  is  to  be  heid,  and  with  your 
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permisaioii  I  have  accepted  a  position  as  dele^ati*.  Although  the  legalization  and 
icenerai  adoption  of  the  system  of  hoarly  meridians  from  Greenwich  has  already  taken 
place  in  the  United  States,  yet  it  has  not  been  proper  for  this  office  to  relinquish  the 
nse  of  Washington  local  time  until  all  co-operatinfc  national  systems  of  meteorology, 
could  a^pree  thereto;  all  the  replies  to  a  circular  upon  this  subject  have  shown  x>erfeot 
unanimity,  and  it  is  therefore  expected  that,  beginning  with  January  1, 18b5,  our  ob- 
servationa  will  be  taken  simultaneously  througnout  the  world  on  the  even  hours  of 
an  international  time  system. 

TABLES  FOR  REDUCTIONS  AND    CONVERfiftONS. 

The  tables  for  derivation  of  dew-point  and  humidity,  based  on  Regnault's  formula 
for  the  psychrometer,  have  been  exf ended  and  continued  in  use,  but  now  tables  will 
be  prepared  as  soon  as  the  formula  hss  been  modified  so  ns  to  agree  with  recent  data, 
especially  the  observations  at  Pike's  Peak  and  Yuma.  A  table  for  relative  humidity 
at  ordinary  pressures  has  been  completed  for  use,  especially  at  sea. 

The  tables  of  monthly  constants  for  reduction  of  the  barometer  to  sea-level  continue 
in  use,  without  important  change  (see  paper  A).  The  only  considerable  contribution 
to  our  knowledge  of  this  subject  that  has  been  published  during  the  year  consists  in 
the  memoir  recently  read  by  Professor  Loomis  before  the  National  Academy  of  Sciences. 
It  is  by  all  acknowledged  to  be  very  dei^irable  that  some  more  satisfactory  method  of 
reduction  should  be  devised,  and  especially  that  there  should  be  uniformity  in  this 
matter  among  all  the  meteorological  offices  of  the  world. 

An  elaborate  table  of  longitudes  and  times  has  been  prepared  and  published  in  order 
to  &cilitate  the  securing  of  simultaneity  of  meteorological  observations  at  all  Signal 
Service  and  international  stations. 

CONVORMITY    TO  THE  1CESOLUTION6  OF  THE  INTERNATIONAL  METEOROLOGICAL  CON- 
GRESS. 

The  International  Congress  at  Vienna  in  187.1,  and  that  subsequently  held  at  Rome 
in  1878,  hcving,  through  their  permanent  meteorological  committee,  framed  a  system 
of  rulea  and  forms,  and  having  voted  unanimously  that  the  progress  of  meteorology 
reqnired  as  close  conformity  to  these  as  any  way  possible,  I  have,  by  your  order  and 
with  the  assistance  of  Profeiisor  Upton,  submitted  a  report  recommending  such  changes 
in  Signal  Service  methods  as  seemed  desirable  and  practicable. 

These  changes,  having  been  approved  by  you.  have  already  partially  gone  into  effect, 
but  other  important  points  need  further  consideration. .  Among  theite  is  the  matter 
of  continuous  self-registers,  as  touched  upon  in  the  following  paragraph: 

STATIONS  OF  THE  ^IRST  ORDER. 

In  order  to  combine  together  records  made,  from  three  to  six  times  a  day.  and  in 
order  to  study  minutely  the  chaoges  going  on  in  the  atmosphere,  a  few  stations  ar« 
necessary  at  which  continuous,  or  at  least  hourly,  records  are  maintained.  The  ab- 
sence of  such  stations  in  this  country  has  been  greatly  deplored  bv  meteorologists, 
and  I  earnestly  recommend  that  one  such  be  established  at  once  at  Fort  Myer  and  1m 
fhmished  with  conveniences  for  special  investigations  into  such  mattera  as  cannot  be 
easily  studied  in  this  city,  as,  for  example,  anemometry,  electricity,  and  cloud  pho- 
tography. 

RELIABILITY  OK  STATION  BAROMETERS. 

Until  May  10,  1884,  it  was  the  duty  of  this  room  to  compare  the  extracts  from  the 
reports  of  inspecting  officers  and  other  forms  and  data  relating  to  the  correctness  of 
station  barometers,  and  to  suggest  the  proper  action  wherever  any  deterioration  was 
detected. 

This  work  was  confided  to  Professor  Hazen,  and  his  report  on  its  condition  up  to 
Jnne  30,  when  turned  over  to  the  Meteorological  Observatory  by  him,  gives  all  nec- 
essary details. 

As  much  trouble  has  been  caused  by  the  deterioration  of  barometers  incident  upon 
the  removal  af  instruments  from  one  building  to  another,  special  instructions  for  such 
removals  and  a  form  for  comparative  readings  have  been  prepared  by  the  study-room, 
and  npon  recommendation  adopted. 

LOCATIONS  OF  STATIONS. 

(a)  Latitude  and  hngitude.—ln  order  to  secure  greater  accuracy  in  the  loeations  of 
stations  it  has  been  recommended  that  each  report  its  distance  in  miles  north  or  south 
undeaetor  west  of  some  prominent  public  building  or  geodetic  point  of  reference 
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tvhose  location  is  accurately  known.  It  thus  becomes  possible  to  distinguish  between 
the  stations  of  various  observers  when  several  are  located  in  the  same  city  or  when 
an  office  has  been  frequently  moved. 

(&)  Altitudes, — Wtien  possible  the  altitudes  of  all  our  stations  depend  upon  rail- 
road, canal,  or  geodetic  leveling :  more  accurate  data  is  continually  being  received, 
and  the  present  condition  of  our  knowledge  is  shown  in  paper  B,  which  is  extracted 
frMm  a  report  of  Professor  Hazen,  who  has  nad  charge  of  tlie  altitudes  of  instruments, 
river-gauge  zeros,  reference  planes,  &c. 

ATMOSPHERIC  ELECTRICITY. 

The  system  of  study  and  observation  inaugurated  in  August,  1882,  under  the  gen- 
eral direction  of  Professors  Rowland  and  Trowbridge,  has  continued  and  satisfactory 
progress  is  reported. 

By  your  direction  I  visited  these  stations  in  the  last  week  of  June,  and  my  report 
thereon  shows  the  following  results. 

(a)  Baltimore  electric  station, — Professor  Rowland  has  Hct  apart  a  room  in  the  phys- 
ical laboratory  of  the  Johns  Hopkins  University  and  offered  all  possible  photographic 
facilities  for  establishing  aud  maintaining  the  Mascart  self-registering  apparatus. 

After  overcoming  many  difficulties  thin  has  now  for  several  months  been  made  to 
keep  a  satisfactory  record,  and  Private  Morrell  has  presented  a  memoir  of  preliminary 
results,  which,  on  the  recommendation  of  Professor  Rowland,  has  been  accepted  and 
ordered  to  be  published. 

(b)  Cambridge  electric  station. — Professor  Trowbrid^  has  instructed  Privates  Mc- 
Adie  and  McRae  and  has,  out  of  apparatus  loaued  by  Harvard  University,  arranged  for 
continuous  photographic  registration  of  electrical  conditions  and  ground  currents. 
A  room  in  the  Lawrence  Scientilic  School  has  been  assigned  for  the  uHe  of  these  ob- 
servers, but  much  more  desirable  room  will  be  given  them  in  the  new  **  Thayer  "  phys- 
ical laboratory.  Private  McAdle  has  prepared  a  memoir  on  some  results  of  the  first 
year's  work,  which  it  is  expected  will  soon  be  submitted  to  yon  by  Professor  Trow.- 
brldge. 

As  both  of  these  stations  have  now  begun  continuous  observations,  it  is  desirable 
that  they  should  be  recognized  as  distinct  electrical  stations. 

It  is  probable  that  eventually  similar  stations  will  be  advisable  at  other  scientific 
schools  where  the  physical  laboratories  and  the  electrical  ex^>ert-8  are  at  band. 

In  all  cases  the  men  and  apparatus  at  such  stations  should,  if  possible,  be  under  the 
control  of  electricians  whom  we  recognize  as  consulting  specialists. 

(c)  International  Congress  of  Electricians, — ^At  the  request  of  the  International  Con- 
gress of  Electricians  this  office  has  undertaken  to  stimulat-e  a  general  interest  in  this 
subject  and  lo  secure  the  co-operation  of  professional  electricians,  telegraph,  tele- 
phone, and  electric-light  companies.  Encouraging  renponses  have  been  received  irom 
all  these,  and  a  general  convention  on  "the  subiect  will  probably  bo  held  at  an  early 
date.    It  is  believed  that  especially  through  the  telephone  companies  it  will  become 

fossible  to  predict  and  rapidly  notify  any  community  of  approaching  thunder-storms, 
n  fact,  by  means  of  this  co-operation  it  may  become  possible  to  make  daily  a  some- 
what minute  survey  of  the  electric  condition  at  the  earth's  surface  parallel  in  every 
respect  to  the  magnetic  survey  that  has  already  been  achieved  by  intemational  efibrt 
The  observations  of  ground  currents,  made  with  rather  rough  apparatus  by  Lieut. 
Ray  at  Ooglaamie,  have  been  turned  over  to  Professor  Trowbridge,  who  will  supervise 
their  reduction  by  Private  McRae. 

RAIN  BAXD  SPECTROSCOPY. 

About  the  beginning  of  the  present  fiscal  year  a  series  of  spectroscopic  observations 
was  begun  as  referred  to  in  my  last  Annual  Report.  These  have  now  been  continued 
for  over  a  year  at  five  stations,  but,  owing  to  the  resignation  of  Professor  Upton  and  the 
delay  in  appointing  a  successor,  no  definite  study  of  these  observations  has  been  made. 
It  is)  however,  probable  that  owing  to  the  roughness  of  this  method  of  observation 
(recommended  originally  by  foreign  meteorologists)  it  will,  as  was  partly  anticipate<l, 
not  give  results  sufficiently  valuable  to  warrant  its  general  introduction  into  the 
Signal  Service.  On  the  other  hand,  an  improved  apparatus  and  method  devised  by 
Frofessor  C.  S.  C^ok,  of  Hanover,  N.  H.,  seems  worthy  of  trial,  and  I  have  recom- 
mended that  sufficient  apparatus  to  furnish  three  stations  be  purchased. 

EARTH  TEMPERATURES. 

The  temperature  of  the  earth  at  depths  greater  than  3  feet  has  generally  been  rec- 
ognized as  an  important  contribution  to  our  knowledge  of  climate  and  its  secular 
changes;  but  temperatures  at  depths  of  from  4  inches  to  3  feet  form  a  stiU  more  valu- 
able contribution  to  the  study  of  agriculture  and  forestry,  while  tht'  temperatures  at 
the  immediate  surface  are  an  index  of  any  rapi<l  changes  in  solar  and  terrestrial 
radiation.  Observations  of  the  temperature  have  therefore  been  requested  by  Pro- 
fessor Laugley  as  a  oheok  upon  the  lesolts  of  his  observations  ou  Mt^  Whitney.  f 
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Earth  temperatures  at  ordioary  depths  have  heeD  sufcgested  as  desirable  by  Professor 
Mendenhall,  of  Columbns,  Ohio,  id  coDnection  with  the  pro^rress  of  agricaltnref  and 
also  by  Professor  Trowbridge,  of  Cambridge,  in  connection  with  ground  currents  and 
atmospheric  electricity  proper. 

I  consider  it  desirable  that  ground  currents  and  earth  temperature  should  be  re- 
corded at  both  these  stations  continuously  as  preliminary  to  more  extensive  work  in 
this  line. 

80LAR  RADIATIOX. 

The  Arago-Davy  actinometers  purchased  of  an  English  maker,  for  the  observation 
of  solar-radiation  at  twenty  stations,  having  beeo  carefully  compared,  have  been  re- 
ported upon  adversely,  on  the  ground  that  the  ordinary  thermometers  in  vacuo  are 
decidedly  preferable  to  the  maximums  used  by  English  observers.  The  maker  having 
stated  on  what  conditions  he  will  make  the  necessary  changes,  I  have  recommended 
the  substitution  of  ordinary  for  maximums. 

In  order  that  we  may  have  actinometric  standards  conformable  to  the  conditions 
demanded  by  Professor  FerrePs  researches,  I  have  with  him  drawn  up  the  necessary 
specifications,  and  standard  instrnments  have  been  ordered  of  Professor  Mari^  Davy, 
director  of  the  Mont  Souris  Observatory.  It  is  evident  that  through  the  recent  stnd- 
es  of  Professor  Ferrel  a  decided  advance  has  been  made  in  our  knowledge  of  this 
instrument. 

MOUNT  WHITNEY  MILITARY  RESERVATION. 

This  reservation  was  officially  declared  on  October,  1883,  but  no  special  observations 
have  been  made  there  during  the  past  year.  The  great  advantages  offered  by  this 
location  make  it  probable  that  in  another  year  it  will  be  desirable  to  occupy  this 
station  for  the  determination  of  various  questions  in  hygrometry,  solar  and  terrestrial 
radiation. 

TORNADO  STUDIES. 

The  collection  and  study  of  data  relative  to  tornadoes,  was,  in  January,  18d4,  added 
to  the  duties  of  the  study  room,  and  Sergeant  Fiuley  (who  has  devoted  himself  to  this 
bi-anch  of  the  service  since  1878)  was  transferred  to  take  charge  of  this  subdivision. 
A  fnll  report  of  his  connection  with  the  work  is  submitted  herewith  (see  paper  C), 
from  which  it  will  be  seen  that  up  to  Juue  30  ho  has  secured  957  special  tornado 
reporters,  and  has  issued  the  necessary  instructions.  He  has  also  published  a  series  of 
tornado  charts  illustrating  the  special  features  of  the  groups  of  tornadoes  that  occurred 
on  February  19,  March  11,  25,  April  1,  14,  27,  28,  May  5,  18,  21,  Juno  7,  8,  July  4,  5, 
all  of  1884.  These  have  been  widely  recognized  as  throwing  much  light  upon  a  sub- 
ject in  general  but  little  understood.  Records  have  been  collected  relative  to  several 
hundred  tornadoes  additional  to  the  600  tabulated  in  Professional  Paper  No.  VII. 
In  order  to  test  the  practical  value  of  the  knowledge  thus  obtained,  daily  tornado  pre- 
dictions were  by  your  orders  undertaken,  and  have  continue<l  uninterruptedly  from 
March  10  to  the  present  date.  The  conutry  was  divided  into  eighteen  tornado  dis- 
tricts, each  averaging  about  200  miles  square,  and  for  each  of  these  predictions  have 
been  made,  at  first  twice  daily  at  10  a.  m.  and  6  p.  ni.  eight  hours  in  advance,  but  now 
once  daily  at  10  a.  m.  for  sixteen  hours  in  advance,  stating  whether  or  not  tornadoes 
are  likely  to  occur. 

These  tornado  predictions  are,  therefore,  in  many  respects  comparable  with  the 
predictions  of  high  winds,  made  by  hoistins  cautionary  signals.  The  absence  of  a 
signal  means  no  hi^h  winds  expected,  and  the  sense  of  security  enjoyed  by  the  mari- 
time community  when  no  cautionary  signal  is  displayed  has  for  years  been  recognized 
as  being  of  great  value  to  the  community. 

It  is  ahticipated  that  precisely  similar  advantages  must  result  to  the  inland  com- 
munities if  we  adopt  a  parallel  system  of  signals  or  warnings  as  soon  as  the  accnracy 
of  these  predictions  equals  that  of  the  cautionary  signals.  Thus  far  the  predictions 
have  been  considered  as  pnrely  a  matter  of  preliminary  study  and  practice. 

INDEX  TO  METEOROLOGY. 

In  order  to  avail  ourselves  of  the  numerous  published  investigations  by  meteorolog- 
ical students,  attention  has  continued  to  be  given  to  the  formation  of  an  index  cata- 
logue of  meteorological  literature;  in  March,  1884,  this  work  was  confided  to  Mr.  C. 
J.  Sawyer  as  bibliographer. 

The  catalogue  of  meteorological  literature'  compiled  for  this  office  by  Mr.  G.  J. 
Symons,  of  London,  wirh  the  assistance  of  Professors  Andr^  Poey  and  M.  Leon  Teisse- 
reno  de  Bort,  of  Paris,  has  been  received,  and  is  being  combined  with  the  meteorolog- 
ical titles  from  the  Royal  Society  catalogue  of  scientific  papers  and  other  sources. 

Through  the  courtesy  of  Dr.  Gnstav  Hellmann,  of  Berlin,  this  collection  will  be  en- 
riched by  the  incorporation  of  the  titles  in  his  recently  published  ^'Keperlorium  der 
Deutschen  Meteorologie,"  while  many  other  very  valuable  additions  have  been 
obtained  throngh  the  co-operation  of  meteorologists  m  this  country  and  abroad.  The 
number  of  titles  (40,000)  fully  warrants  the  expectation  of  an  approximately  oom« 
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plete  bibliography  of  meteorology,  and  the  hearty  co-operation  of  many  meteorologists 
shows  theirhigh  iq>preciation  ofthe  importance  of  the  work. 

IKTBHNATIOKAL  POLAB  STATIONS. 

The  international  agreement  by  virtue  of  which  every  civilised  nation  has  contrib- 
uted its  share  towards  meteorological  and  magnetic  observations  in  Arctic  and  Ant- 
Arctic  regions  has  during  the  past  year  been  bronght  to  comjYle^on. 

The  observations  at  Point  Barrow  and  Lady  Franklin  Bay,  in  charge  of  Lieutenants 
Ray  and  Greely,  respectively,  were  discontinued  in  August,  1883 ;  the  former  party  re- 
turned to  Wasnington  in  October.  In  the  preparation  of  this  work  fcr  publication 
the  study  room  has  merely  an  advisory  responsibility,  and  has  been  freely  consulted. 
The  meteorological  observations  made  b^  the  L.  F.  B.  Relief  Party  of  1883  were  pre- 

Sared  for  pubhcation  under  my  supervision,  and  ordered  printed  as  Signal  Service 
ote  No.  XIV. 

The  observations  made  by  Private  Palmaerts  on  the  L.  F.  B.  Relief  expedition  of 
1882  have  been  received :  but  as  these  were  made  with  unverified  instruments  it  ap- 
I>ears  unnecessary  to  publish  them  in  f^ll. 

In  response  to  an  invitation  from  the  International  Polar  OommiBsion  relative  to 
the  possibility  of  continuing  these  Polar  stations  for  several  years  longer,  it  has  been 
advised  that  we  await  first  the  publication  and  discussion  of  the  observations  that 
have  accumulated  during  1881-'8:^-'83. 

THUNDER-STORM  STUDIES. 

Notwithstanding  the  importance  of  making  a  special  study  of  thunder-storms,  and 
although  it  had  several  times  been  urged  upon  your  predecessor,  it  had  not  been  rec- 
ognized by  this  office  as  a  special  branch  of  its  work  until  the  spring  of  1884,  when 
at  his  own  request  Professor  liazen  was  by  you  authorized  to  begin  the  collection  and 
study  of  thunder-storms  data. 

The  details  of  this  work  are  given  in  a  short  extract  from  his  report  (see  Paper  D). 
from  which  it  will  be  seen  that  through  the  co-operation  of  the  Postmaster-General 
several  thousand  voluntary  observers  have  been  secured,  and  the  system  of  prompt 
report  by  postal  card  is  iu  successful  operation. 

SCIENTIFIC  PUBLICATIONS. 

A  number  of  publications  have  emanated  from  the  study  room  during  the  past  year, 
and  have  been  published  either  with  your  permission  in  scientific  ioumals  or  by  your 
order  as  Signal  Service  papers.    The  following  is  a  list  of  such  publications : 
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On  ft  method  of  flUlng  barometer  tabea.  Amerloin  Jonnml  of  Hclenoe,  Jsa- 
nary,  1884. 

Beply  to  Heath's  criticism  of  Ferrel.    L.  B.  A  D.  Pliiloaophical  Magaeine,  1883. 

Study  of  meteoroloxy  in  the  Hither  Schools  of  Germany,  Switzerland,  and  Aua* 
tria.  Signal  Service  Notea,  No.  YIII.  (A  translation  of  this  Signal  Service 
Note  has  been  pnblished  in  the  *'  Meteorologisobe  Zeitschrift,"  Maroh-ApriL 
1884.) 

The  Knasian  Meteorological  Service.    Science,  February,  1, 1884 

How  to  aave  life  fr.im  tornadoes.    Burlineton  (Iowa)  Ciironicle,  May,  1884 

Tornado  predictions.    American  Meteorological  Journal,  July,  1884 

Progress  In  tornado  investigation.    Science,  Cambridge;  June  20, 1884 

The  character  of  600  tornadoes.  A  revised  edition  of  Professional  Paper  No. 
VII. 

Charts  of  relative  storm  frequency  for  a  portion  of  the  northern  hemisphere. 
Professional  Paper  No.  XIV. 

The  special  characteristics  of  tornadoes  with  practical  directions  for  the  protec- 
tion of  life  and  property.    Signal  Service  Kotes,  No.  XIL 

Signal  Service  tornado  circulars  1-24.  (Tbese  are  confined  mostly  to  instruc- 
tions and  forms  for  tornado  observers,  and  preliminary  charts  of  tornadoes.) 

The  effect  of  wind  currents  on  rainfall.    Signal  Service  Notes,  No.  XVI 

The  relation  between  northers  and  magnetic  disturbances  at  Havana,  Cuba. 
Signal  Service  Notes,  No.  XIII. 

Theredskiee.    Science,  January  11, 1884 

Numerous  contributions  on  the  progress  of  meteorology.  Keviews  of  meteor- 
olosioal  publications.  Sec. 

Notes  on  meteorological  progress  in  1882  and  1883.    Smithsonian  Eeport  for  1883 . 

The  prediction  ofthe  weather.  (Chapter  IV  of  "  How  to  use  weather  maps.") 
Signal  Service  Circular. 

filbUography  of  meteorology  for  1 883.    Smithsonian  Beport,  1 888  

Thermometer  exposure.    American  Journal  of  Science,  May,  1884 

The  dry  and  wet  oulb  thermometer  ftt>nde.  American  Meteorological  Journal, 
June,  1884. 

The  motion  of  waves  of  cold  in  the  United  States.    Soienoe,  February  8, 1684 

Theoriginofatoinado.    Washington  Bally  Post,  March  80, 1884 

The  snn-glowa.    American  Journal  of  Science,  March,  1884 
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IN8XRUCT70N  IN  METEOROLOOT. 

Tbe  slady  loom  has  oontinaed  to  be  as  heretofore  somewhat  occupied  iu  the  matter 
of  iiistmctlon  in  meteorology.  Not  only  has  nearly  the  whole  time  of  Professor  Waldo 
been  given  to  the  school  at  Fort  Myer  during  the  past  five  or  six  months,  but;  in  ser- 
eral  ways  efforts  have  been  made  to  stimulate  greater  attentiou  to  this  subject. 

(a)  Lectures  at  Fort  Mger. — Courses  of  ten  lectures  were  given  in  the  £ftli  of  1883  to 
the  class  then  under  instruction  at  Fort  Myer  by  myself  and  Professors  Upton  and 
Hazen,  and  shorter  courses  by  Professors  Waldo  and  Bnssell.  These  courses  covered 
substantially  the  same  ground  as  those  detailed  in  my  previous  reports,  except  some 
changes  in  the  course  by  Professor  Upton,  for  the  details  of  which  see  the  accompany- 
ing inclosure  (Pax>er  E.) 

(ft)  Jnetruetian  of  offieere. — In  December,  1883,  two  officers,  Lientenant^  Woodruff 
and  Glassfbrd,  were  ordered  to  pursue  under  me  the  course  of  instruction  prescribed 
as  preliminary  to  duty  for  indication  officers.  This  course  was  somewhat  modified 
with  your  pennission,  and  was  completed  on  the  28th  of  June. 

(c)  General  eifetem  of  inetrvction  for  the  aervioe, — ^The  experience  had  in  instruction 
was  embodied  in  a  report  from  me  dated  May  1,  recommending  a  general  system  of 
instruction,  examination,  and  promotion  for  the  whole  service. 

This  elaborate  report  is  adapted  to  the  present  condition  of  neglect  of  meteorology 
in  schools  and  colleges.  No  such  extensive  instruction  would  be  necessary  if  we 
could  directly  secure  a  sufficient  number  of  educated  meteorologists  as  observers, 
officers,  and  experts. 

(<f)  C&mree  of  inetruction  for  colleges, — It  is  very  desirable  that  the  colleges  should 
pay  more  attention  to  meteorology,  and  something  has  been  done  to  stimulate  activity 
in  this  matter,  as  follows: 

(1)  A  course  of  study  was  suggested  by  me  for  use  at  Brown  University.  (See 
Paper  F.) 

(2)  Professor  Waldo's  report  on  the  study  of  meteorology  in  Germany  has  been 
widely  cireulated  in  this  country  as  Signal  Service  Note  No.  YIII. 

(3)  A  short  course  of  lectures  was  given  to  the  Washington  Normal  School,  and 
with  your  permissionj  others  have  been  promised  to  Johns  Hopkins  Univenity  and 
Columbian  University. 

(0)  Text  hooks. — An  explanation  of  the  sources  of  error  and  of  the  ordinary  formule 
for  correcting  meteorological  instruments,  such  as  the  barometer,  thermometer,  an- 
emometer, d^.,  having  been  needed  in  the  instruction  of  men  and  officers,  I  have  by 
yonr  order  undertaken  to  make  such  compilation  which  will  be  mainly  an  enlarge- 
iiient  of  my  course  of  lectures  at  Fort  Myer.  Such  information  is  easily  obtained  in 
French  and  German,  but  is  not  available  iu  English. 

The  *' Popular  Eseaye**  by  Professor  t'errel,  whose  publication  was  anticipated  in  my 
last  annual  report  have  appeared  as  Professional  Paper  No.  XII,  and  have  been  used 
to  great  advantage  in  the  course  of  instruction  for  the  indications  room,  which  course 
needs  revision  annually  in  order  to  keep  up  with  the  progress  of  the  science. 

(/)  Special  course  of  instruction  under  experts, — The  necessity  of  securing  proper  in- 
struction for  the  able  enlisted  men  who  are  selected  for  special  observations  in  diffi- 
cult departments  iu  meteorology  has,  as  before  explained,  led  to  tbe  instruction  of 
Privates  Morrell,  McAdie,  and  McRae  iu  atmospheric  electricity ;  an  eqnallv  valuable 
but  to  us  novel  and  difficult  class  of  observations  relates  to  tho  absorptiou  01  sunlight, 
tbe  polarization  of  the  light  of  the  sky,  the  spectroscopic  analysis  of  the  colore  ofthe 
sky  and  clouds;  as  these  observations  will  probably  give  us  important  knowledge  of 
the  moisture  and  other  atmospheric  conditions  I  have  recummeuded  that  Sergeant  O. 
B.  Cole,  of  th^  Boston  station  in  addition  to  his  other  duties  report  to  Prof.  E.  C. 
Pickering,  of  Cambridge,  for  instruction  and  practice  in  this  work. 

General  notes  and  correspondence, — With  your  permission  the  members  of  the  stndy 
n)om  have  continued,  but  only  to  a  very  limited  extent,  to  publish  in  scientific  and 
]N>pnlar  Journals  brief  abstracts  or  notices  of  new  books,  inventions,  discoveries,  &,q,  ; 
thus  utilizing  for  the  benefit  of  the  general  public  the  extensive  reading  that  is  nec- 
essarily kept  up  at  this  office. 

In  the  course  of  the  scientific  correspondence  of  the  office  there  has  been  frequent 
occasion  to  prepare  lettera  embodying  iaformation  which  cannot  but  contribute  to 
the  instruction  of  the  coinmunlty. 

In  these  replies  the  following  snbjeots  among  others  have  been  treated  of: 

Solar  and  terrestrial  radiation. 

The  variations  of  temperature  and  rainfall  on  mountain  sides.    # 

Periodicity  of  rainy  and  dry  seasons. 

Tbe  influence  of  the  moon  and  planets  on  the  weather. 

Frost  .phenomena  on  sandy  ground.  « 

Cloud  studies. 

Notes  on  the  history  of  Meti*oro1ogy  iu  tbe  United  States. 

The  red  sonsots  of  1683.  1884. 
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MISCBLLANSOUS. 

(a)  Civil  Service  examination. — On  account  of  tlio  necensity  of  filling  the  vacancy 
caused  by  the  resignation  of  Professor  CJpton  much  time  has  been  consumed  in  the 
eifortto  select  a  successor  in  accordance  with  the  rules  of  the  Civil  Service  Commis- 
Mion.  By  special  act  of  the  President  and  Secretary  of  War  the  competition  was 
oi)uned.  to  tne  enlisted  men  of  the  corps. 

In  order  tu  indicate  the  standard  which  was  sought  to  be  established  by  the  ex- 
amination, I  append  two  listsof  questions,  the  first  (Paper  6)that  which  was  adopted 
for  u  non-competitive  examination,  and  the  second  (Paper  H)  that  adopted  for  a  final 
couipetitive  examination.  From  this  latter  paper  it  will  be  seen  that  it  was  the  in- 
ti^ntlou  of  tbo  special  board  of  examiners  to  determine  by  the  first  portion  of  the  ex- 
amination a  list  of  such  candidates  as  possessed  sufficient  knowledge  to  make  them 
eligiblci  and  by  means  of  the  second  poi-tion  of  the  examination  to  select  the  one  whobe 
experience  and  ability  in  original  study  made  him  the  most  desirable. 

It  would  seem  desirable  that  in  case  of  any  future  similar  examination  this  second 
part  be  made  more  prominent. 

(b)  JHdtrihution  of  publications. — The  question  of  the  proper  edition  and  distribution 
of  tbe  meteorological  publications  of  this  ofiice  has  frequently  been  referred  to  the 
study  room,  and  considerable  labor  has  been  given  to  the  formation  of  a  list  of  regu- 
lar recipients  as  distinguished  from  the  miscellaneous  and  occasional  requests. 

(c)  The  ifunset  phenomena  of  IQSX — The  remarkable  red  sunset  skies  of  the  autumn 
and  winter  of  lb83  gave  occasion  to  several  brief  studies,  the  results  of  which  were  em- 
bodied in  short  papers  by  Professors  Upton  and  Hazen,  as  previously  enumerated  in 
the  section  on  publications.  The  lack  of  systematic  and  satisfactory  methods  of  ob- 
servations of  sky  colors,  and  absorption  of  sunlight,  polarization,  ^c,  was  sadly 
felt  when  thisbeantiful  phenomenon  surprised  not  only  us  but  meteorologists  through- 
out the  world,  and  several  have  expressed  the  hope  that  another  such  cxi>crieiice  will 
find  us  prepared  with  instruments  and  experienced  observers. 

The  extensive  areas  of  smoky  haze  from  forest  fires  offer  us  in  this  country  annual 
opportunities  of  investigating  analogous  optical  phenomena.  I  have,  therefore,  after 
correspondence  and  consultation  with  Professor  Pickering  of  Harvard  CoUej^e  Obser- 
vatory recommended  that  a  c(»mpetent  sergeant  be  ordered  to  report  to  him  for  instruc- 
tion in  the  proper  optical  observations.  As  ever.f  indication  pointed  toward  the 
eruption  of  Krakatoa  as  the  origin  of  this  special  phenomenon,  some  attention  has  been 
given  to  the  collection  of  volcanic  dust,  two  specimens  of  which  have  been  submitted, 
cme  collected  near  Krakatoa  and  presented  by  Professor  Upton,  the  second  gathered 
by  Sergeant  Applegate  at  Unalashka,  and  emanating  from  a  volcano  in  its  neighbor- 
hood. Asau  intimate  connection  between  the  matter  erupted  from  all  the  volcanoes  in 
thePacific  Basin  had  been  plausibly  made  out,  both  of  the  above  samples  were  submitted 
to  Mr.  J.  S.  Diller,  assistant  to  the  director  of  the  United  States  Geological  Survey, 
and  his  report  thereon  has  been  published  in  **  Natnre."  It  is  recommended  that  ob- 
servers at  favorable  stations  be  ordered  to  secure  every  vestige  of  atmospheric  dust 
that  may  be  brought  down  by  rain  or  snow.  This  can  easily  be  accomplished  by  fur- 
nishing rain-gauges  of  the  pattern  adopted  by  Mr.  Fitzgerald,  of  the  Chestnut  Hill 
Water  Works,  Boston,  Mass. 

(d)  Self-recording  apparaiue, — As  very  many  important  questions  can  only  be  an- 
swered by  reference  to  reliable  sel  f-registers  on  which  the  minnteatchanges  are  recorded, 
it  is  considered  very  desirable  that  at  least  half  a  dozen  stations  should  be  supplied 
with  the  best  forms  of  self-registers  for  pressure,  temperature,  wind  force  (not  velocity 
only,  but  also  pressure  in  pounds  per  square  foot),  wind  direction,  rainfall,  sunshine. 
In  these  rei^isters  special  care  should  be  taken  that  the  time  scales  be  large  enough  to 
show  fractions  of  minutes,  or  capable  of  such  enlargement  subsequently,  and  be  mu- 
tually consistent  to  within  a  second. 

(f)  Iranslaliona, — In  order  to  disseminate  in  this  country  kuow^ledge  on  subjects 
that  may  have  special  interest,  a  little  time  has  been  occasionally  devoted  to  the  prep- 
aration of  translations  of  interesting  foreign  papers  on  meteorology.  Two  such  trans- 
lations have  been  prepared  during  the  year;  namely,  Pernter  **0u  the  formula  for 
the  Psychrometer,''  and  Woeikoff  **  On  the  climatic  conditions  of  past  and  present 
glacial  phenomena." 

(/.)  Scientific  and  military  ball4>oninff. — As  the  use  of  the  balloon  for  military  purposes 
has  received  much  attention  and  is  highly  appreciated  in  Europe,  it  is  probable  that 
this  also  may  at  some  time  become  a  duty  of  the  Signal  Office. 

It  is,  therefore,  proper  to  call  your  attention  to  the  fact  that  several  important 
problems  in  meteorology'  can  be  studied  only  with  the  help  of  balloons  and  ascensions, 
and  it  is  desirable  that  the  Signal  Service  should  not  neglect  this  method  of  investi- 
gation. All  ascensions  hitherto  mallo  in  this  country  have  been  business  ventures,  in 
which  all  scientific  int«rf  sts  have  been  subservient  to  financial  considerations. 

I  recommend  that  arraugomcnts  be  made  with  Prof.  S.'A.  King,  of  Philadelphia, 
looking  to  one  or  more  ascensions  in  which  the  object  shi^U  be  to  attain  the  greatest 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


67 


possible  height  near  the  center  of  an  area  of  high  barometer  and  again  near  the  cen- 
ter of  an  area  of  low  Barometer ;  also  at  night  time  daring  an  aurora  and  again  at 
midday  dnring  a  season  of  frequent  thunder-storms. 

The  special  observations  to  be  made  on  these  occasions  will  of  coarse  vary  with  the 
time  and  nature  of  the  ascension.  We  frequently  find  ourselves  unable,  from  the 
weather  maps,  to  tind  what  has  become  of  the  mass  of  air  that  blows  from  both  sides 
towards  a  long  barometric  trough.  It  would  seem  that  this  question  can  best  be 
btndied  by  means  of  very  small  balloons  from  1  to  3  feet  in  diameter,  each  bearing  a 
numbered  tag.  B}'  setting  free  many  such  balloons  at  a  number  of  stations,  by  ob- 
serving tlieir  courses  and  subsequent  landing  places,  it  is  believed  that  a  considerable 
addition  to  our  knowledge  will  be  made.  Similar  small  but  captive  balloons  have 
been  successfnlly  used  for  obtaining  maximum  and  minimum  temperatures  at  moder- 
ate heights  in  the  atmosphere. 

The  ascensions  that  are  generally  made  on  the  4th  of  July  at  numerous  places  in 
this  country  were  studied  by  me  in  1871~'72-^3,  in  connection  with  the  daily  weather 
mam  of  those  dates,  and  helped  to  elucidate  the  atmospheric  conditions  on  those  days, 
and  I  renew  my  recommendation  first  made  at  that  time  as  to  the  systematic  use  of 
small  free  balloons. 

(g)  IntemaUonal  Meteorological  Congress. — In  conclusion,  I  beg  to  call  attention  to  the 
importance  of  a  personal  inspection  by  yourself  of  the  European  weather  bureaus  on 
the  occasion  of  the  forthcoming  International  Congress. 

I  have  the  honor  to  remain,  very  respectfully  yours, 

CLEVELAND  ABBE, 
Professor  and  Assistant 


Clnolosares.! 

Pafsb  a. — Monthly  constants. 
Paper  B. — Locations  of  Signal  Service  barometers. 
Papbr  C. — Sketch  of  progress  in  tornado  study. 
Paper  D. — Progress  in  study  of  thunder  storms. 
Paper  E. — Lectures  delivered  by  Professor  Upton. 
Paper  F. — Sketch  of  a  coarse  of  study  in  meteorology. 
Papbr  6. — Questions  for  non-competitive  ezaminatfon. 
Papzb  H. — Questions  for  competitive  examination. 


Paper  A. 

monthly  constants  for  reduction  to  sea  level. 

General  Orders  ?  Signal  Office,  War  Department, 

No.  5.  $  Washington,  January  10,  1884. 

The  following  revised  list  of  monthly  constants  for  the  reduction  of  barometric  ob- 
servations is  published  for  the  information  of  all  concerned.  The  column  headed  ''Al- 
titude'' contains  the  elevation  above  sea  level  of  the  barometers  at  the  several  sta- 
tions, as  adopted  by  this  office.  The  letter  B  denotes  that  the  altitude  has  been  ob- 
tained from  barometric  readings.  The  values  given  in  this  column  will  be  used  on  all 
forma  instead  of  values  heretofore  in  use. 

Monthly  constants  for  the  reduction  to  sea  level  of  barometric  observations  made  at  Signal 

Service  stations. 


Statfton. 


Albany,N.Y 

Alexander,  Fort,  Alaiika 

Alpena,  Mich 

Apache,  Fort,  Aris 

Aaainaboine,  Fort,  Mont. 


Atlanta,  Ga  ...  . 
AUantld  City,  X.J  . 
ADffnsta,6a  ....'... 
Baltimore, Md  ...  . 
BaniegU  City,  N.J 


Reduction  constant  for  each  month. 


i? 

d 

9 

^ 

•^ 

0.08 

0.08 

COi 

0.04 

0.65 

0.G4 

4.75 

4.74 

2.79 

2.73 

0.05  0.05: 


1. 15 
0.01 
0.19 
(>.  (15 


'a 


0.08 
0.04 
0.64 
4.72 
2.75 


1.15.  1.15 
0.  Oi!  O.Ol 


0.19 

0.  05 


0,02i  a02i  0.02.  a  021  0.02J  0.G21  0.02 


0.10, 
0. 05, 


00 


0.08 
0.04 
0.65 
4.801 
2.85 

1.17 
0.01 
0.19 
0.05i 


'I 


0. 08i  t).  08 
0.04   0.05 


0.67 
4.00 
2.92 


0.70 


0.09 
0.05 
0.71 


5.  lot  5.08 
2.98'  3.03 


1.19,  1.22 
O.Oll  0.01 
0.19  O.L'O 


0. 0.'i 


0.021  0.02|  0.021  0.02J  0.02 


0.  O.J. 


1.23 
O.Ot 
0.20 
0.  05 
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StulknL 


Behriog'B  labuid,   Behrin£ 
Sea. 

Bennett.  Fort,  Dak 

Benton,  Fort,  Mont 

BiuDsrck,  Dak 

Block  Island,  K.  I 

Boia6  Cltv,  Idaho 

Boiiton,MaM  

BrawnsTille,  Tex 

BufliiIo,N.Y     

Buford,  Fort,  Dak 

Cairo.  lU 

Canby,  Fort,  Waoh 

Cape  lienrv,  Va , 

Cape  May,  if.  J 

Cape  MendooiBo,  Cal 

Cedar  Key*,  Fla , 

Charleston,  Sw  C 

Charlotte,  N.  C 

Chattanooea^  Tenn 

Cheyenne,  Wyo 

Chicago,  m 

Chlncoteague,  Va 

Cincinnati.  Ohio , 

Cleveland,  Ohio 

Colomaa  City,  Tex 

Colombaa,  Ohio 

Concho,  Fort,  Tex 

Caster,  Fort,  Mont 

Davenport,  Iowa 

Davia,  Fort,  Tex 

Dayton,  Wash.  T 

D^adwoodjDak 

Delaware  Breakwater,  Del . 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mioh 

Dod(reCitT,Kans 

Dnbuque.  Iowa 

Dulutb,  Minn 

Eaatport,  Me 

Elliott,  Fort,  Tex 

£1  Paso,  Tex 

Erie,  Pa 

Escanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mioh 

Grant,  Fort,  Aria 

Hatteras,  N.  C 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 

Indianoia,  Tex 

JadcsonviUe,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Kitty  Hawk,  N.  C 

Knoxville,  Tenn 

LaCrosse.  Wis 

L%iav6n  worth ,  Kana 

LrvriAtnn,  Idaho. 

LftUt'  Kock,  Ark 

L4»8  Aiu'eles,  Cal 

lA>uisville,  Ky '. 

Lynchburg,  va , 


I 


20 

1,510B 

2,6MB 

1, 6M 

27 

2,750B 

142 
69 

600 
I,980B 

ZTJ 
179 

16 

27 
687 


52 

808 

783 

6»105 

661 

18 

620 

600 

1,700 

805 
1,000B 
8,040fi 

616 
4,»40B 

1,667B 
4.600B 

20 

6,204 

849 

661 

2,517 

666 

687 
61 

2,650B 
8,764B 

681 

612 

440 

40 

620 

4,860B 

12 
4,100B 

1,306 

753 

26 

43 

618 

20 

22 
080 
726 
K42 

780  B 

298 

371 

680 

669 


Bednction  constant  for  each  montli. 


I 


0.02 

L74 
2.08 
2.00 
0.03 

2.98 
0.17 
0.06 
0.79 
2.28 

0.42 
0.20 
0.02 
0.08 
0.70 

0.02 
0.06 
0.80 
0.86 
6.27 

0.76 
0.02 
0.69 
0.78 
1.88 

0.90 
2.02 
3.38 
0.71 
4.98 

1.81 
4.96 
0.02 
5.62 
0.97 

0.76 
2.75 
0.77 
0.81 
0.07 

2.93 
3.88 
0.77 
0.72 
0.50 

0.04 
0.71, 
4.90 
0.0l| 
4.43 


i 


i 


0.02 
1.73 

aoo 

LOB 
0.03 

2.96 
0.16 
0.06 
0.79 
2.21 

0.42 
0.20 
0.02 
0.03 
0.70 

0.02 
0.06 
0.80 
0.86 
6.27 

0.76 
0.02 
0.69 
0.79 
1.88 

0.90 
2.02 
3.86 
0.70 
4.96 

L82 
4.92 
0.02 
6.52 
0.97 

0.75 
2.74 
0.76 
0.81 
0.07 

2.90 
3.88 
0.77 
0.72 
0.50 

0.04 
0.71 

u.oi|  6!  01 

4. 401  4.37 


0.02 

L70 
2.98 
1.92 
0.03 

2.92 
0.16 
0.06 
0.78 
2.16 

0.42 
0.20 
0.02 
0.08 
0.69 

0.02 
0.06 
0.88 
0.83 
6.20 

0.74 
0.02 
0.60 
0.78 
L85 

0.89 
1.97 
3.83 
0.69 

4.88 

L82 
4.84 
0.02 
6.44 
0.06 

0.75 
2.73 
0.76 
0.70 
0.07 

2.83 
3.80 
0.77 
0.71 
0.49 

0.04 
0.70 
4.83 


L5i 
0.84 
0.03, 
0.05' 
0.70, 

0.02' 
0.02, 
L08 
0.84 
0.96j 

a  87, 
0.33 

0.40; 

0.59^ 


L52 
0.86! 
0.03 
0.05, 
0.70 

0.02; 
0.02 
L08 
0.84 
0.95 
I 
0.87; 
0.33 
0.40, 
0.69 


0.721  0.72 


1.48 
0.84 
0.03 
0.05 
0.69 

0.02 
0.02 
L06 
0.82 
0.94 

0.86 

0.33 

0.41 

0.69 

0.721 


0.03 

L6i 
2.86 
L88 
0.08 

2.84 
0.16 
0.06 
0.77 
2,10 

0.41 
0.20 
0.02 
0.08 
0.69 

0.02 
0.06 
0.86 
0.88 
6l02 

0.78 
0.02 
0.67 
0.76 
1.82 

0.87 
1.94! 
3.18 
0.67i 
4.79, 

.1 
L76 

4.69 

0.02 

6.27: 

0.93 

0.78 
2.64 
0.73 
0.77 
0.07 


0.02 

L66 
2.79 
L79 
0.08 

2  84 
0.16 
0.06 
0.74 
2.00 

0.40 
0.20 
0.02 
0.03 
0.68 

0.02 
0.06 
0.84 
0.81 
6.89 

0.70 
0.U2, 
0.66 
0.73, 
L79 

0.84 
L90 
3.10 
0.64 
4.72 

L76 
4. 62: 
0.02 
5.16 
0.891 


0.70 
2.55 
0.70 
0.76 
0.07, 


2.78  2.70 


3.741 
0.76 
0.60 
0.481 


3.64! 
0,72i 
0.66 
0.47 


I 


0.02 

L54 
2.77 
L76 
0.03 

2.76 
0.16 
0.06 
0.73 
L90 

0.39 
0.19 
0.02 
0.08 
0.68 

0.02 
0.06 
0.88 
0.81 
&76 

0.69 
0.02 
a66 
0.73 
1.76 

0.84 
L87 
8.06 
0.64 
4.61 

L75 
4.44 

0.02 
6.04 
0.88 

0.60 
2.511 
0.60 
0.73 
0.07 

2.67 
3.59 
0.72 
e.66 
0.46 


0.04'  0.04  0.04 
0.60  0.601  0.65 
4.73:  4.6r]  4.54, 
0.01' 


U.  Ol!  0. 01 
4.26.  4.17 


L45 
0.82 
0.03 
0.04 
0.67 

0.02 
0.02 
1.04 
0.80 
0.91 

0.85 
0.32 
0.40 
0.57 
a  71 


1.36 
a  70 
0. 03; 
O.O4I 
0.05^ 

0.02, 
0.02 
1.02 
0i76; 
0.88 

0.841 
0.31 
V.40 
a65 

aos 


4.12: 
1.34 

0.78; 

0.03; 
0.04' 
0.64 

I 
0.02 
0.02, 
l.Oll 
a  76 
0.87 

0.82 
0.81 
0.88 
0.66 
0.67 


I 


0.02 

L64 
2.71 
L78 
0.08 

2.72 
0.16 
0.06 
0.72 
L96 

0.89 
0.19 
0.02 
0.08 
0.68 

0.02 
0.05 
0.68 
0.80 
5.71 

0.69 

ao2 

0.64 
0.72 
L76 

0.83 
L88 
3.02 
0.63 
4.64 

I 
L72 
4.43 
0.02 
&01 
0.88 

0.69 
2.50 
0.(}9 
0.72 
0.06 

2.64 
3.60 
0.71 
0.64 
0.40 

0.04' 

0.63 

4.57 

0.01 

4.00 

L32 
0.77 
0.03 
0.U4 
a63j 

0.02' 
0.02 
1.00 
0.75 
0.86 

0.81 
0.31 
0,39 
0.55 
a  67 


0 


*9 


.J 

<s 


I 


p 


0.02 

L54 
2.79 
L76 
0.03 

2.76 
0.16 
0.06 
0.72 
L98 

0.39 
0.19 
0.02 
0.08 
0,68 

0.02 
0.06 
0  83 
0.80 
5.72 

0.69 
0.02 
0.64 
0.72 
L74 

a  83 
1.86 
3.06 
0.63 
4.65 

1.72 
4.44 
0.02 
6.02 
0.88 

0.69' 
2.48; 
0.69 
0.72 
0.07 

2.64 
3.60 
0.7li 
U.64 
0.46 
I 
0.04 
0.66 
4.67 
a  01 
4.09 

L34 
0.77 
0.03 
0.04 
a63 

0.02 
0.02 
1.01 
0.75 
0.86 

0.81 
0.31 
0.30 
0.65 
0.67 


0.02 

L50 
2.81 
L80 
0.03 

2.77 
0.15 
0.06 
0.73 
2.02 

*a40 
0.20 
0.02 
0.08 
0.68 

0.02 
0.06 
a84 
0.811 
6.88 

0.69 
0.02 

a66 

0.72 
L79 

0.84 
LOO 
3.12 
0.65 
4.70 

1.75 
4.66| 
0.02 
5.11 
0.891 


0.02.  0.02  0.02 


1.62 
2.91 
L88, 
0.03 


0.69, 
2.55 
0,70l 
0.74 
0.07. 

2.69' 
3.66 

o.7r 

0.06 
0.47 

0.04 
0.66 
4.60 
0.01; 
4.17 

1.88 
0.78 
0.03 


•2.86; 
0.16 
0.06 
0.76 
2.10 

0.40 
0.20 
0.02 
0.03 
0.60 

0.02 
0.06 
0.86 
0.83 
6.04 

0.71 
0.02 
0.66 
0.74! 
L8e 

0.86 
J.  95 
3.24 
0.66 
4.86! 

1.79 
4.68 
0.02 
5.26 
0.92 

0.71 
2.63 
0.72 
0.76 
0.07 

2.79' 
3.74 
a  73 

a 

0 


).61 
).48 


0.04  0.04 


0.04 
0.67 
4.70 
0.01 
4.80 

1.43 
0.80 
0.03  0.03 


L60 
2.96 
1.93 
a03 
.  I 
2.94 
0.16 
0.06 
0.77 
2.16 

a  42 
0.20 
0.02 
0.03 
a  70 
I 
0.02 
0.06 
0.68 
0.85 
6.23 


0.74 
0.02 
O.6O; 
0.771 
1.89 

1 
0.89 
2.011 
3.32 
0.69 
4.90 

1.79 
4.84 
0.02' 
5.6O! 
0.95 

0.74 
2.74 
0.75 
0.79 
0.07 

2.93 
3.85 
0.76 
0.70 
0.49 
I 

ao4 
o.:o 

4.84 
0.01 
4.38 
1 
1.48 
0.84 


a  65 

0.02 
0.02 
1.02 
0.77; 
0.881 

I 
0.83; 
0.31' 
0.39 
0.5K 
0.681 


0.67 

a  02' 

0.02 
L04 
0.79 
0.90 

0.£5 

0.  ;ii 

0.40 
0.57 
0.691 


ao6 

0.60 

0.02 
0.02 
1.07 
0. 81 
0.94 

0.87 


0.40 


1.76 
8.00 
2.02 
a03 

2.08 
0.16 
Ol06 
0.79 
2.27 

0.42 
0.20 
0.02 
0.03 
0.70 

a02 

ao6 

0.80 
0.86 
6.80 

0.76 
0.02 
0.70 
0.79 
L90 

0.01 
2.02 
3.40 
0.71 
4.94 

L84 
4.99 
9.02 
6.62 
0.98 

0.76 
2.80 
0,77 
0.82 
0.07 

?.96 
3.86 
a77 
0.72 
0.50 

ao4 

0.71 
4.88 
0.01 
4.88 

L64 
0.85 

ao8 

0.06 
0l71 

O.0Q 
0.08 
1.06 
0.86 
0.96 

0^88 


0.33  0.33 


0.40 


0.59  0.60 
0.781  0.78 
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Manihiy  eoMiamU  for  t^e  reduction  to  sea  level  of  hdromeirio  ohservatione,  ^c— Continued. 


KMklnaw  City,  MIeh... 

Macon,  Fort.  S.C 

Mafiimls,  Fort»  Moot  .. 

Marqaette,  Mioh 

Maniphio,  Teim 


MQwaakeo.  Wis. 

Mobile,  AU...      

MoatcumoiT,  Ala 

Moorfaoad,  Minn 

Aoont  Waabington.  N.  H.. 


Myer«  Fort,  Va. , 

Naahville,  Tenn 

2Cew  Haren,  Conn 

Now  I^ondon,  Conn 

XewOrloans,  La , 


New  York  City  .... 

Norfolk,  Va 

Norck  Platte,  Nebr. 
Olympia,  WashT.. 
Omalia,  Nebr 


Oawe|eo»N.  Y 

Paleatiue,  Tex  ... 
Peasacola.  Fla ... 
Fhiladel|ihia,Pa. 
Pike*a  Peak,  Colo 


PItUbnrc.  Fa 

Poplar  Biver,  Mont 
Port  Huron.  Mich.. 

Portland,  Me 

ForUaod,  Oreg 


Preeeott,  Aria 

ProTiAeetown,  Man . . 

Red  Blnir.  Cal 

Rio  Grande  Citv,  Tex. 
Rochester,  N.  7 


Roceburg,  Oreg 

SacraoMinto,  Cal 

Saint  Ixrai8,Mo 

Saint  Micharl'a,  Fort,  Alaaka 
Saint  Pan],  Minn 


fiatnt  Vincent,  Minn 

Salt  Lake  City,  Utah 

Saa  Diego,  Cm  ..'. , 

Suidnakv.  Ohio 

Sandy  flook,  N.J 


Saaford,  Fla 

Saa  Frandaco,  Cal. 

SaTBanah,  6a 

Shaw,  Fort,  Mont.. 
Shrereport,  La 


SiU,  Fort.  Ind.  T 

Sitka,  Alaaka 

Smith vffle.  N.  C 

Spokaae  Falla,  Waah  T. 
^ringfleld.  lU 


Stockton.  Fort,  Tex 

Tatooah lalaad,  Wath  T... 

Thomaa,  Fort,  Aria 

Toledo.  Ohio 

naahMhka,  Alaaka 


Vickabnrg,  Miaa 

Waahiagton  City 

Weat  Laa  Animaa,  Colo 

Wihnington,  N.  C 

Taaktoa.  Dak 

Tama,  Aria 


R  eduction  conatant  for  each  month. 


eo6 
11 

4,340B 
873 
821 

007 

41 

210 

0^23 

0,270 

287 
540 
107 

47 

62 

104 

30 
2,841 

38 
1,113 

304 

538 

30 

02 

14.134 

700 

2,080B 

883 

45 

07 

5,340B 

28 

382 

V30B 

621 

511 

85 

583 

30 
801 

804 
4.348 

07 
630 

28 

SOB 

00 

87 

8.660B 

227 

1.200B 

OS 

84 

1,006 

OM 

3,  OlOB 
80 

2,710B 

651 

J8 

244 

106 

8,800 

52 

1.228 

141 


0.70 
0.U1 
4.551 
0.78 
0.3G 

0.80 
0.04 
0.24 
1.11 
0.63 

0.80 
0.01 
0.12 
0.05 
0.06 

0.18 
0.03 
3.12 
0.04 
1.27 

0.85 
0.58 
0.03 

an 

12.70 

0.85 
2.85 
0.78 
0.65 
0.07 

S.88 
0.08 
0.87 
0.25 
0.71 

0.67 
0.08 
0.66 
0.04 

ao4 

0.08 
4.67 
0.07 
0.72 
0.08 

0.05 
0.07 
0.10 
3.86 
0.25 

1.83 
0.07 
0.04 
2.14 
a73 

8.14 
0.10 
2.83 
0.74 
0.02 

a27 
0.12 
4.13 
0.06; 
1.42) 
0.16 


I 


0.70 
0.01 
4.54 
0.78 
0.35 

0.80 
0.U4 
0.24 
1.10 
0.6:2 

0.30 
0.01 
0.13 
0.05 

0.00 

I 

o.ioj 

0.03 
3.10 
0.04 
1.27 


SI 


p. 


0.70 
0.01 
4.52 
U.77 
0.351 

0.70 
0.04 
e.'i4 

1.08; 

6.  52 


I 


a85 

0.58 


0.30, 
0.601 
0.12 
0.05 

aoo 

0.18 
0.03 
3.UC 
0.04 
1.25 


0. 
0. 


0.68 
0.01 
4.4U 
U.75 
a34 

0.77 
0.04 
0.23 
I.U3 
6.11 

0.29 
0.58 
0.12 
0.05 
0.06i  0.05 


0.65 
0.01 
4.82 
0.72 
0.33 

0.74 
0.04 
U.23 
0.08 
6.18. 

0.28 
0.57 
0.12 
0.05 


0.18' 
0.03' 
2.86; 
0.04 
1.21 


0.03|  0. 

0.11   0. 

12.7212. 

0.8tt 
2.35' 
0.73i 
0.051 
0.07. 


34  0.!t4 
56 
03 
10 
28 


57 
03 
10 
50 


85 
30 
72 
05 
07 


0. 

0. 

0. 

12. 


5.36 
0.08 
0.37 
0.25 
0.71 

0.57 
0.08 
0.66 
0.04 
0.83 

0.07 
4.56 
0.07 
0.72 
0.03 

0.05 
0.07 
0.00 
8.85 
0.25 

1.31 
0.07 
0.04 
2.13 
0.73 

a  13 
0.10 
2.83 
0.74 
0.02 

a  27' 
a  121 
4.12; 
0.U6 
1.42 
0l15 


5.34 
0.03 
0.37 
0.24 
0.70 

0.66 
0.08 
0.65 
0.04 
0.01 

ao4 

4.52 
0.07 
0.72 
0.08 

0.05 

0.07 

0.( 

3.80 

0.25 

1.20 
0.07 
0.04 
2.13 
0.72 

3.08 
0.10 
2.78 
0.73 
0.02 

0.26 
0.12 
4.07 
0.06 
L30; 


0. 
2. 
0. 
0. 
0. 


83 
20 
70 
05 
07 


0.18 
0.03 
2.87 
0.04 
1.16 

0.33 
0.53 
0.03 
0.10 
12.06 

0.80 
2.12 
0.68 
0.05 
0.07 

5.10 
0.03 
0.35 
0.24 
0.66 

0.55 
0.08 
0.61 
0.03 
a84 

■ 

0.86 
4.32 
0.07 
a67 
0.03 

0.05 
0.07 
0.09 
3.60 
0.24 

1.22 
0.06, 
0. 04'  0. 04' 
2.06  2.05, 


p 


0.64 
0.01 
4.28 
0.72 
0.33 

0.74 
0.04 
0.23 
0.07 
0.12 

0.28| 
0.56 
0.11 
0.05 
0.05 

0.17 
6.03 
2.80 
0.04 
1.14 


5.22 
0.03 
0.36 
0.24 
0.60 

0.56 
0.08 
0.63 
0.03 
0.88 

0.01 
4.37 
0.07 
0.70 
0.03 

0.05 
0.07 
0.09 
8.67 
0.24 

1.24' 

0.07; 


►3 


0.64 
0.01 
4.24 
0.71 
0.33 

0.73 
0.04 
0.22 
0.06 
0.07 

0.28 
0.56 
0.11 
0.05 
0.05 

0.17 
0.03 
2.80 
0.04 
1.13 


be 

0 


0.32   0.32 
0.54   0.54 


0.70 

3.03 
0.09 
2.73 
a71 
0.02 

0.26 
0.12 

ao6 

0.06 
1.34 
0.16 


0.67 

8.01 
0.00 
2.67, 
0.68 
0.02 

a25 
0.11' 
8.85 
0.05 
1.28 
0.15 


0.03 

0.10 

11.82 

0.79 
2.10 
0.07 
0.05 
0.07 

5.02 
0.03 
0.35 
0.23 
0.65 

0.55 
0.07 
0.60 
0.03 
0.84 

0.86 
4.22 
0.07 
0.67 
0.03 

0.05 
0.07 
0.09 
3.57 
0.23 

L20 
0.06 
0.04 
2.04 
0.67 

2.02 
0.00' 
2.63' 
0.68 
0.01 

0.26 
0.11 
8.77 
0.05 
1.28 
a  14 


0.03 

0.10 

11.76 

0.70 
2.06 
0.06 
0.05 
0.07 

4.00 
0.03 
0.34 
0.23 
0.65 

0.64 
0.07 
0.60 
0.03 
0.88 

0.84 
4.18 
0.07 
0.06 
0.08 

0.06 
0.07 
0.00 
3.51 
0.23 


0.64 
0.01 
4.27 
0.71 
0.88 

o.7:i 

0.04 
0.2J 
0.07 
6l08 

0.28 
0.50 
0.11 
0.05 
0.05 

0.17 
0.03 
2.80 
0.O4 
1.14 

0.32 
0.64 
0.03 
0.10 


0.66 
0.01 
4.84 
0.72 
0.84 

0.74 
0.04 
0.23 
0.00 
6.15 

0.28 
0.57 
0.11 
0.06 
0.05 

0.17 
0.081 
2.88 
0.04 
1.17 

0.32 
0.55 
0.03 
0.10 
11.7011.08 


1.20, 
0.06 
a  13 
1.08 
0.06 
I 
2.04 
0.00 
2.60 
0.67 

0.01 

I 

0.24 
0.11 
3.76 
0.05 
L27| 
0.14, 


0.70 
2.08 
0.66 
0.05 
0.07 

4.08 
0.03 
0.35 
0.24 
0.66 

0.64 
0.07 
0.60 
0.03 
0.83 

0.85 
4.19 
0.07 
0.66 
0.03 

0.05 
0.07 
0.00 
3.63 
0.23 

LIS 
0.06 
0.04 
2.00 
0.66 

2.04 
0.00 
2.62 
0.67 
a  01 

0.24 
0.11 
8.74 
0.05 
L27 
a  14 


0.70 
2.15 
0.67 
0.05 
0.07 

5.10 
0.03 
0.35 
a24 
0.65 

0.66 
0.07 
0.61 

ao3 

0.85 

a87 
4.25 
0.07 
0.67 
0.08 

0.06 
0.07 
0.00 
3.61 
0.24 

1.22 
0.06 
0.04 
2.04 
a67 

2.06 
0.00 
2.6i 
0.68 
0.01 

0.25 
0.11 
3.82 
0.05 
L20 
0.14 


4l 


0.67 
0.01 
4.44 

0.74 
0.84 

0.76 

ao4 

0.23 
L02 
6.84 

0.20 
0.68 
0.12 
0.05 
0.05 

0.18 
0.03 
2.06 
0.04 
L20 

0.33 
0.56 
0.03 
0.10 
12.28 

0.82 
2.22 
0.60 
0.05 
0.07 

5.16 
0.03 
0.30 
a24 
0.67 

0.66 
0.08 
0.62 
0.03 
0.87 

0.00 
4.40 
0.07 
0.60 
0.03 

0.06 

ao7 

0.00 
3.70 
0.24 

1.26 
0.07. 
a  04 
2.08 
0.60 

8.08' 
0.00 
2.71 
0.70 

ao2 

I 
0.26 
0.12 
3.08 
0.06 
1.88 
0.14. 


e 


o 


0.69 
0.01 
4.51 
0.77 
0.36 

0.70 
0.04 
0.24 
1.06 
6.56 

0.30 
0.00 
0.12 
0.05 
0.06 

0.18 
0.03 
3.08 
0.04 
L24 

0.34 
0.57 
0.03 
0.10 
12.6612.66 


0.70 
0.01 
4.64 
0.78 
0.36 

0.81 
0.04 
0.24 
LU 
6.63 

0.30 
0.61 
0.12 
0.05 
0.06 

0.10 
0.03 
8.16 
0.04 
L20 

0.36 
0.68 
0.03 
0.11 


0.85 
2.20 
0.72 
0.06 
0.07 

6.34 

ao3 

0.37 
0. 2^ 
0.70 

0.67 
0.08 
0.65 
0.03 
0.01 

0.03 
4.57 
0.07 
0.72 
0.03 

0.05 
0.07 
0.00 
3.82 
0.26 

LSI 
0.07 
0.04 
2.08 
0,Ti 

3.12 

a  10 

2.84 
a73 
0.02' 

0.271 
0.12' 
4.11, 
0.06 
L88 
0.16 


0.86 
2.86 
0.73 
0.05 
0.07 

6.37 
0.03 
0.37 
0.25 
0.71 

0.57 
0.08 
0.66 
0.04 
0.05 

0.00 
4.54 
0.07 
0.73 
0.08 

0.05 
0.07 
0.10 
3.83 
0.26 

L33 
0.07 
0.04 
2.13 
0.73 

a  14 
0.10 
2.82 
0.74 
0.02 

a27 
0. 12 
4.16 

n.06 

L43 

0.16 
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Paper  B. 

LoeaUons  of  Signal  Service  harometera  on  January  1, 1883,  and  all  euhsequeni  chan/fea  up 

to  June  30, 1884. 


StatioiiA. 


Albany,  N.Y 

AlezftDder,  Fort,  Alaaka 

Alpena,  Mich 

Apache,  Fort,  Axis 

ABsinaboioe,  Fort,  Mont 

Atlanta,  Ga 

Atlnntic  City,  N.  J 

Anuusta,  6a 

Baltimore,  Md 

Baniegat  City,  N.  J 

Behriofs'B  iBliwd,  Behring  Sea 

Bennett.  Fort,  Dak 

Benton,  Fort,  Mont 

Billings,  Mont 

BiHmarck,  Dak 

Bloc:k  Island,  R.I 

Boise  City,  Idaho , 

Boston,  Mass 

Brownsville,  Tex 


Bnf&lo,  N.T 

Buford.  Fort,  Dak 

Burlington,  Vt 

Cairo,  111 

Canby,  Fort,  Waab.  T. 


Cupe  Henry,  Va 

Cape  May,  N.JT 

Cape  Mendocino,  Cal 

Cedar  Keys,  Fla 

Champaign,  111 

Charleston.  S.  C 

Charlotte,  K.C 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

Chicago,  lU 

Chimo,    Fort,    Ungava    Bay, 
Labrador. 

Chincotcagne,  Ta 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Colombns.  Ohio 

Concho,  Fort,  Tex , 

Cnster,  Fort,  Mont 


Darcnport,  Iowa 

Davia,  JFort,  Tex 

Dayton,  Wash.  T 

Deadwood.  Dak , 

Delaware  Breakwater,  Del  . . 

Denison,  Tex 

Denver,  Colo 

Des  Moines,  Iowa , 

Detroit,  Mich 

Dodge  City,  Kans : 

Dnbaqne,  Iowa 

Dnlnth,  Minn 

EajilePasa,  Tex 

Eagle  Hock,  Idaho 


Latttade. 


Eastport,  Me 

Elliott,  Fort.  Tex. 

El  Paso,  Tex 

Erie,  Pa 

Sscanaba,  Mioh  .. 


Fort  Smith,  Ark.... 

Galveston,  Trx 

Grand  Haven,  Mich 
Grant,  Fort,  Aris. .. 

Hatteras,  K.C 

Helena,  Mont 

Haron,  Dak 

IndimapoUt,  Ind  ... 


42  39 
53  64 
45  5 
33  48 
48  32 
33  45 
39  22 
S3  28 
39  18 

39  46 
65  12 

44  4ci 

47  50 

45  49 

40  47 

41  10 
^3  37 

42  21 
25  63 

42  53 

48  0 
44  29 

87  0 

46  16 

86  50 

88  56 
40  26 
20  8 
44*  8 
82  47 
35  18 


35 
41 


4 
8 


41  62 
50  0 

87  65 
30  6 
41  80 
89  58 

81  25 

45  42 

41  80 

30  88 

46  19 
44  23 
38  48 

38  48 

39  45 

41  35 

42  20 
87  45 

42  30 
46  48 

28  44 

43  32 

44  54 
85  30 

31  47 

42  7 

45  48 

35  22 

29  18 

43  5 

82  89 
85  16 

46  34 

44  81 
89  46 


I«ongl'* 
tude. 


73  45 
153  14 

83  80 
109  57 

109  42 

84  23 

74  26 
81  54 
76  37 
74  6 

165  55 E 
100  39 

110  40 
108  30 
lUO  38 

71  36 
8 
4 


116 
71 


97  2C 

78  63 

103  56 

73  18 

89  10 
124  4 

76  0 

74  58 
124  24 

83  2 
88  14 

79  56 

80  51 
85  15 

104  48 
87  38 
68  0 

75  23 

84  SO 

81  42 
83  0 

100  24 
107  34 

90  38 
103  56 
117  56 
103  43 

75  10 
06  32 

105  0 
03  37 
83  :{ 

100  0 

90  44 

92  6 

100  29 

111  65 


66  59 

100  21 

106  80 

80  5 

87  5 

94  24 
94  47 
80  18 

109  57 
75  40 

112  4 
98  9 
86  10 


Eleyation 

January 

1«188S. 


Feet, 
75 


609 
5,050B 
2,71CB 
1,]31 

13 
183 

45 

22 

20 
1,510B 
2,6948 
3,122 
1,694 

27 
2,750B 
142 

59 

696 

1,930B 

268 

377 


16 

27 
637 

22 
767 

52 

808 

783 

6,089 

661 


18 

620 

690 

805 
l.OOOB 
3,040B 

615 

4,940B 

1,667B 

4,600B 

20 

767 
5,294 

849 

661 
2,512 

665 

687 

780  B 
4,650 

61 
2,6S0B 
3,764B 

681 

612 

451 
48 
620 
4,860B 

19 
4,100B 
1,805 
788 


TJMmmrlaL 


Moved  March  12, 1884.    He  2.720. 
Moved Janoary 6, 1883.    Hal,  129. 


Changed  April  1,  1884.    H  «s  2,681. 


New  level  value.    Moved  January  31, 

1884.    H=r57. 
Moved  November  1,  1888.    H=:  690. 

Station  discontinued  Juno  15, 1883. 

Established  September  1,  1883.    H  = 
179. 


Discontinued  June  15, 1883. 


Moved  December  1, 1888     H  =r  6,105. 


Moved  June  1, 1884.    H  =  8. 


Made  8d  class,  January  1,  1888.    1st 
class  June  8,  1888. 

Moved  March  3, 1884.    H  s=  4,928  K 
Moved  August  1,  1683. ,  H  =  1,683  B. 


Discontinued  Jane  15, 1883. 

Barometer  morod  7  inches.    H  =  662. 
Moved  December  15,  1 883.    H  =  2,617. 


Discontfnaed  June  15, 1883. 
Moved  May  26, 1S83,  H=  4.654    Dis* 
continnea  Juno  15, 1883. 


Barometer  moved  Mait)h  1, 1884,  H= 
013. 

Moved  March  15, 1883,  H=40. 

Moved  Febraary  21, 1884,  H  =  4,856  B. 
Moved  October  1, 1883,  H  =  12. 
Moved  Januaiy  1, 1884,  H  =  4,044. 


fiEPOBT   OF   THE   CHIEF   SIGNAL   OFFICER. 


Tl 


Locations  of  Signal  Service  haromrtera  on  January  1, 1883,  cfe. — CoDtionod. 


Stettons. 


Tndlandl*,  Tex 

JaekaooTille,  Fla 

Keoffb.  Fort,  Mont 

Keofcak,  low* 

Key  West,  Fla 

Kitty  Hftwk«N.C 

Knoxyille,  Tenn 

LaCitmae,  Wis 

Lady  Franklin  Bay,  Orinnell 
Land. 

LeaTenwortli,  Kans 

Lewieton,  Idaho 

Little  fiook,  Ark ^ 

LfM  Ani^lca,  ChI , 

Lonisville,  Ky 

Lyncbborg.  va 

McKnvltt.  Fort,  Tex 

Hackinaw  City.  Mich 

Macon.  Fort,  K.C 

MadiM>n,  Wia 

Maftinnia,  Fort,  Mont 

Marquette,  Mich 

Mempbia,  Tenn 

Milwaukee.  Wis 

Mobile.  Ala 

Montcomerv,  Ala 

Moorb^ad,  Minn 

Morftaotown.  W.  Ya 

Mount  Washington,  N.  H 

}iashTille.Tcnn 

Xbw  Ilaren,C<«nn , 

Xew  London,  Conn 

New  Orleans.  La 

Newport,  K.  I 

New  York  City 

Noifolk.Va 

North  Platte,  Nebr 

Olympio.  Wash.  T 

Omaha,  Kebr 

Ooglaamte^      Point     Barrow, 

Ohwcjto,  N.  T 

Paleetine,  Tex 

Pensatola,  Fla 

Philadelphia.  Pa 

Pikes  Peak,  Cok> 

Pioche,  Nev 

Pittsbarg.Pa 

Poplar  RiTer,  Mont 

PortEa(ls,La 

Port  Bama,  Mich 

Portland,  Me 

Portland,  Oreg 

Prescott,  Aria 

Provinoetown,  Mass 

Ponta  Bass,  Ila 

RedBlnitCsl 

Kio  Grande  (;ity,Tex 

Bocheater,  K.  Y 

Boeebnrg,  Oreg 

Sacramento,  Cal 

Saint  I^ai8,Mo 

Saint  Michael's,  Fort»  Alaska. 

Saint  Paol,  Minn  

Sa.nt  Vincent,  Minn 

Salt  Lake  City.  tTtah 

San  Antonio,  Tex 

SanDiogo,Cal  

Sanduskv.  Ohio , 

Sandv  Hook.V.J 

8anforcl,Fla 

San  Francisco,  Cal , 

Santa  F*,  N.  Mcx 

Savannah,  Ga 

Sbaw,  Fort,  Mont 

8hreTeport»La 


LaUtode. 

Longi- 
tude. 

Elevation 

January 

1, 1881. 

6  t 

O  1 

Feet. 

26  82 

96  31 

26 

30  20 

81  39 

48 

46  22 

105  56 

2,372 

40  22 

91  26 

618 

94  34 

81  49 

20 

86  0 

75  42 

22 

85  66 

88  68 

080 

48  40 

91  15 

725 

8t  20 

64  68 

80  10 

94  67 

842 

46  8 

117  5 

780  B 

84  45 

92  6 

298 

34  3 

118  15 

371 

38  15 

85  45 

6:<u 

37  26 

79  9 

652 

30  48 

100  7 

.^B 

45  47 

84  39 

84  42 

76  40 

11 

43  5 

89  24 

949 

47  12 

109  10 

4,340B 

46  34 

87  24 

673 

85  0 

90  3 

821 

48  2 

87  54 

697 

80  41 

88  2 

41 

82  23 

80  18 

219 

46  52 

96  44 

928 

89  40 

79  50 

968 

44  16 

71  18 

6,279 

86  10 

86  47 

549 

41  18 

72  66 

107 

41  21 

72  5 

47 

29  58 

00  4 

62 

41  29 

71  10 

44 

40  43 

74  0 

164 

86  51 

76  17 

30 

41  8 

100  45 

2,841 

47  3 

122  53 

86 

41  16 

05  56 

1,118 

71  16 

156  40 

17 

43  29 

76  85 

304 

31  45 

95  40 

633 

30  25 

87  13 

80 

89  57 

75  9 

92 

88  50 

105  2 

14.134 

87  50 

114  26 

6,  HOB 

40  82 

80  2 

76C 

48  8 

105  10 

2,030B 

29  9 

89  15 

7 

43  0 

82  26 

633 

43  30 

70  15 

45 

45  32 

122  43 

67 

84  33 

112  28 

6,340B 

42  8 

70  11 

26 

26  29 

82  1 

13 

40  10 

122  15 

832 

26  23 

98  48 

230  B 

43  8 

77  42 

621 

43  13 

123  20 

511 

88  35 

121  30 

65 

38  38 

90  12 

568 

63  28 

101  48 

30 

44  58 

93  3 

811 

48  56 

97  14 

804 

40  46 

HI  54 

4,348 

29  25 

08  25 

673 

82  43 

117  10 

67 

4125 

82  40 

630 

40  28 

74  0 

28 

28  48 

81  23 

50B 

87  48 

122  26 

00 

35  41 

105  57 

7,106 

32  6 

81  5 

87 

47  81 

111  48 

3,550B 

82  30 

03  40 

227 

Bemarks. 


Disconiinned  June  15, 1883. 


Barometerraised  April  1, 1884,  H=399. 


Discpntinneil  April  21, 1883. 
Disoontinaed  April  1, 1883. 


Moved  June  1, 1884.    H  =  8& 


Discontinued  April  1, 1883. 


Disconiinned  April  1, 1883. 


Moved  April  1, 1884.    H  =  117. 
Discontinned  Jnne  15, 1883. 

Discontinned  April  1, 1883. 

Moved  March  19. 1884. .  n  =  5, 389  B. 

Moved    May  0.  18F8.  n  =  14.  Dia^oii. 
tinaed  Jaiie  15, 1883. 

Discontinnecl  Jnnuaiy  1,  1883.  Br-rg. 

tabliflbed  Jnnn  8, 1B83. 
DiHcnntinned  June  15,  1883.  Bc-ontnb- 

lisbed  Ootobor  10, 1('83. 

Moved  Febrnary  1, 1884.   H  =  64 
Movod  September  15, 1883.   U  =  583. 

Moved  April  10,1883.  n  =  S01. 
Discontinne4l  June  15, 1883. 


Discoutinue«l  June  15,  IF83. 
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LocaHon$  of  Signal  Service  haremeters  on  January  1, 1883,  #*c. — Continued. 


Stottont. 


B111,Fort»Ind.T 

Sitka.  AlMkft 

Smithvm6,K.G 

Spokane  Fallii,  Waah.  T 

Springfield,  111 

Sprinifleld.  Ho 

8tarkvUle,Miu 

Stevenaon^ortJDak  ... 

Stockton,  Fort*  Tex 

TatooHh  Island,  Wash. . . 
Thomas,  Camp,  Aria — 

Toledo,  Ohio 

Totten.  Fort,  Dak 

Umatilla,  Ores 

TJnalashka,  Aiaaka , 

Tioksborg,  Kiss 

Tisalia.cS 


Washakie,  Fort.  Wyo... 

Waahington  City 

West  Lm  Animas,  Colo. 

WilliamsporLPa 

Wilmington,  K.C 

Tankton,Dak 

TnoMkATla 


I«atitnde. 


84  40 

67  8 
83  65 
47  40 
88  48 

87  12 

83  86 

47  85 
80  58 

48  23 

88  4 
4140 
47  67 
46  66 

68  58 
82  22 
86  20 
43  1 
88  64 
88    4 

41  16 

84  14 

42  64 
82  46 


Iiongi* 
tnde. 


o    « 

98  28 
136  10 
78  1 
117  26 
80  30 
03  18 
88  49 

101  28 

102  68 
124  44 
110    2 

88  84 

08  57 
119  20 
106  32 

00  53 
119  17 
108  64 

77    8 

103  12 
77  8 
77  67 
97  28 

114  86 


Blevatioii 

January 

1,  1688. 


t,200B 
08 
84 

1,900 

614 
1,351 

455 
1,750B 
8,  OlOB 


2,710B 
661 


340B 
13 

244 

348 
6,680B 

100 
8,906 

561 

62 

1,228 

141 


Disoontinned  Jnne  16, 1888. 
Dlsoontinaed  Jane  16, 1888. 
Discontinued  Kay  27, 1888. 

EsUbllshed  October  1,1883.  H  =  86. 


Established  Kay,  1884.     H  s  1,600. 
Disoontinned  April  1, 1888. 


Discontinued  Jane  16, 1883. 
Discontinued  June  16, 1888. 

Changed  Karoh  1, 1883.  H=8, 
Discontinued  June  16, 1883. 


Paper  0. 


SKETCH  OF  PROGRESS  IN  TORNADO  STUDY. 

Previons  to  1882  the  study  of  tornadoes  was  principally  confined  to  the  occasional 
investigation  of  one  that  was  nnnsnally  destructive.  Dnrin^  that  year  Sergeant  Fin- 
ley's  Professional  Paper  No.  VII  was  published,  which  classified  a  large  list  of  torna- 
does embracing  a  period  of  nearly  90  years  and  comprising  a  record  of  over  600  storms 
and  stations. 

Besides  a  brief  summary  of  results  deduced  from  a  study  of  the  tables,  this  paper 
also  presented  suggestions  concerning  the  plan  to  be  pursued  in  conducting  the  inves- 
tiflnation  of  any  tornado. 

This  work,  together  with  that  accomplished  by  the  investigations  of  1679  (see  8.  S. 
Professional  Paper  No.  IV),  led  to  the  belief  that  a  permanent  system  for  the  observa- 
tion and  report  of  tornadoes  should  be  established.  This  system  was  to  embrace  not 
only  what  might  be  attained  in  the  investigation  of  a  single  tornado,  but  to  afford 
means  for  the  elaborate  study  of  these  storms  during  an  entire  season  or  continuously 
year  after  year.  During  IQ&H  the  plan  here  indicated  was  tried  by  Sergeant  Finley 
and  found  to  be  practicable,  and  in  accordance  therewith  a  brief  but  satisfactory  study 
was  made  of  the  tornadoes  of  that  year. 

The  tornado  work  of  1882  was  confined  almost  entirely  to  the  States  of  Arkansas, 
Missouri,  Kansas,  Nebraska^  Iowa,  Illinois,  and  Michigan.  The  tracks  of  the  very  de- 
structive tornadoes  of  April  6,  April  18,  and  Jnne  17,  occurring  in  the  States  of  Mich- 
igan, Missonri,  Kansas,  and  Iowa,  were  carefully  examined. 

While  Sergeant  Finley  was  established  at  Kansas  City,  Mo.,  as  a  base  of  operations, 
about  2,500  reports  were  received  by  him  fh>m  special  correspondents  during  the 
months  of  May  to  August,  inclusive.  Another  feature  of  the  work  for  1882  was  the 
publication  of  several  circulars  and  pamphlets^  the  circulars  invited  the  co-opera- 
tion of  intelligent  persons  residing  in  tornado  districts  in  the  investigation  of  tor- 
nadoes undertoken  by  the  Signal  Service,  and  furnished  such  as  would  accept  of  the 
duties  imposed,  instructions  as  to  the  character  and  extent  of  the  data  desired.  The 
pamphlets  considered  briefly  and  in  a  simple  manner  the  various  classes  of  local  storms 
and  the  distinguishing  features  of  each.  A  large  part  of  these  papers  was  devoted  to 
a  presentation  of  the  peculiar  characteristics  of  tornadoes,  conditions  of  development, 
and  progressive  movement,  together  with  suggestions  as  to  the  best  means  for  the 
protection  of  life  and  property. 

The  work  of  1882,  although  essentially  preliminary,  was  in  the  main  productive  of 
very  satisfactory  results,  and  laid  the  foundations  for  more  decisive  action  and  perma- 
nent advance  in  the  following  year.  During  1863  the  sickness  of  Sergeant  Finley 
for  two  months  and  a  change  of  station  interfered  somewhat  with  a  continuation  of 
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tornado  Btudies ;  but  notwithatandiDg  this  hindrance  a  large  nnmher  of  special  corre- 
spondents were  secured,  peveral  thousands  reports  received,  and  instructions  prepared 
for  the  establishment  of  a  corps  of  voluntary  observers,  to  be  caUed  ''tomaao  re- 
porters," who  should  agree  to  contribute  observations,  without  expense  to  the  Signal 
Service,  to  aid  in  the  investigation  of  tornadoes. 

Daring  this  year  also  special  circulars  of  inquirv  and  instruction  were  prepared  for 
the  purpose  of  securing  tne  records  of  past  tornadoes  and  ascertaining  the  location 
and  nature  of  '*  windfalls." 

By  the  end  of  1883  over  120  tornado-reporting  stations  were  established. 

Early  in  1884  a  new  feature  of  study  was  introduced,  under  the  name  of  preliminary 
tornado  charts,  prepared  for  the  purpose  of  showine  the  relation  between  tornado 
centers  and  areas  oi  barometric  minimum.  Four  of  these  charts  were  issued  as  a  tor- 
nado circular,  each  of  which  gave  a  study  of  the  tornadoes  occurring  on  any  one  day. 
These  preliminary  circulars  have  been  prepared  for  the  following  dates  of  tornadoes : 
February  19,  March  11,  25,  April  1,  14,  27,  28,  May  5,  18,  21,  June  7,  8,  July  4  and  5, 
1884. 

Tornado  predictions  were  commenced  exnerimentally  on  the  10th  of  March,  in  com- 
pliance witn  Instructions  No.  27,  Special  Orders  Febraary  26, 1884,  and  continued  after 
April  23,  in  accordance  with  Instructions  No.  66,  Special  Orders  April  18, 1884.  Dur- 
ing March  and  a  portion  of  April  predictions  were  made  twice  daily,  at  intervals  of 
eight  hours.  The  first  prediction  was  made  fh>m  a  study  of  the  morning  weatbtrr 
maps  and  covered  the  eight  hours  up  to  3  p.  m.  The  second  prediction  was  made  from 
a  study  of  the  afternoon  (3  p.  m.)  weather  maps  and  covered  the  eight  hours  up  to  11 
p.  m. 

During  the  remainder  of  April  and  for  the  month  of  May  and  June  predictions  were 
made  fhim  a  study  of  the  morning  weather  maps  and  covered  the  sixteen  hours  up  to 
11  p.  m. 

Some  attention  has  been  given  to  the  collection  of  photographs,  sketches,  and  draw- 
ings illustrating  the  forms  of  tornado  clouds,  the  detailed  progressive  movement,  and 
the  disposition  otdihrxf  in  the  tornado's  patn.  Several  hundred  of  such  illustrations 
have  been  carefully  filed  in  large  albums  especially  prepared  to  receive  them,  forming 
an  interesting  and  valuable  record. 

For  the  purpose  of  preserving  a  complete  numerical  record  of  tornado  statistiss,  elab- 
orate blank  books  have  been  prepared.  The  abstracts  are  very  carefully  made,  and 
so  classified  and  indexed  that  a  tornado  of  an^  particular  date  or  location  can  be 
readily  referred  to  and  a  brief  history  of  its  leading  features  obtained. 

Other  books  of  simpler  form  are  used  for  entering  a  brief  but  complete  summary  of 
all  the  reports  received  concerning  any  particular  tornado.  These  books  are  so  ar- 
ranged that  the  data  contained  can  be  readily  referred  to  for  purposes  of  study. 


Papsb  D. 

PROGRESS  IN  THE  STUDY  OF  THUKDRR-BT0RM6. 

Early  in  January,  1884,  a  plan  was  proposed  by  Professor  Hasen  whereby,  with  the 
oo-operation  of  the  Post-Office  and  War  Departments,  detailed  datamisht  be  collected 
regaitling  thunder-storms.  This  plan  received  the  indorsement  of  the  Postmaster- 
General  and  has  led  to  excellent  results.  Cards  were  sent  to  stations  40  miles  apart 
over  the  whole  country  east  of  the  one  hundred  and  second  meridian  and  north  of  the 
thirty -fifth  parallel ;  they  were  also  sent  to  stations  10  miles  apart  in  Uie  States  of 
Illinois  and  Indiana|  as  representing  the  West,  and  also  to  stations  the  same  distance 
apart  within  150  miles  of  Washington  City:  finally,* cards  were  sent  to  post-offices 
about  3  miles  apart  within  50  miles  of  Wasnington  City.  During  May  and  June, 
1884,  over  2,000  records  of  storms  were  received  from  observers  or  culled  firom  the 
daily  newspapers.  The  storms  of  May  16  to  20  were  selected  for  special  study,  and 
a  paper  was  written  bvProfessor  Hazen,  which  has  been  ordered  to  be  printed  as  a 
Signal  Service  note.  The  storms  of  June  6  to  10  were  also  selected  for  special  study, 
l^aily  maps  of  thunder-storm  distribution  have  been  drawn,  and  these  promise  to 
give  important  results. 

Papeb  E. 

COURSE  OF  LECTURES  DEUVERED  BT  PROFESSOR  UPTON  AT  FORT  MTER. 

[The  lectures,  ten  in  number,  were  given  on  November  26,  December  1, 4, 8,  and  10-13, 
1883.    The  first  seven  of  these  lectures  were  devoted  to  the  subject  of  solar  radiation 
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and  climate,  and  wero  prepared  expresaly  for  this  class.    The  method  of  treatment 
was  as  follows :] 

Lkcturk  I. 

After  a  brief  introduction  npon  deductive  and  ind active  methods  applied  to  me- 
teorology,  the  topic  of  distribation  of  solar  heat  was  considered.  The  tlieories  of  the 
sun's  constitution  and  the  sources  of  its^ener^^y  were  explained,  and  the  distribution 
of  heat  over  the  earth's  surfa^ce,  neglecting  the  effect  of  the  atmosphere,  was  shown 
to  be  dependent  upon  the  sun's  altitude,  the  leugth  of  the  day,  and  the  distance  of  the 
sun  from  the  earth.    Numerous  illustrations  were  given  in  explanation  of  these  topics. 

Lecture  II. 

The  modifications  in  the  distribution  of  solar  heat  introduced  by  the  atmosphere 
were  next  considerated,  under  the  heads  of  general  absorption,  diffusion,  and  reilection, 
and  ajipropriate  illustrations  were  introduced.  The  measurements  of  solar  radiation 
or  actinometry  by  the  dynamic  method  was  next  explained  and  illustrated  by  tlie 
actinometers  of  Balfour  Stewart,  and  Yiolle,  which  were  exhibited  to  the  claa<i. 

Lecture  III. 

The  subject  of  actinometry  was  further  discussed  with  special  reference  to  the  static 
method.  The  conjugate  thermometers  of  Marid  Davy  and  the  conjugate  bulbs  of 
Yiolle  wore  exhibited  and  their  theory  and  use  explained. 

Lecture  IV. 

This  was  devoted  to  the  subject  of  selective  absorption.  Especial  prominence  was 
given  to  the  recent  investigations  of  Professor  Langley.  The  topic  of  aqueous  absorp- 
tion was  discussed,  togetherwith  observations  of  the  rain-band  with  the  spectroscope. 

Lecture  V. 

The  previous  discussion  on  the  distribution  of  solar  heat  led  to  the  subject  of  cli- 
mate. First,  the  climatic  factors  were  explained  and  the.  division  of  climate  into  con- 
tinental, insular,  and  mountain  were  made.  The  characteristics  of  continental  and 
insular  climate  and  their  causes  were  pointed  out  and  illustrated. 

Lecture  VI. 

Mountain  climate,  with  its  characteristics  respecting  each  of  the  climatic  factors, 
was  discussed,  followed  by  an  examination  of  the  modifications  of  climate  due  to 
aerial  and  marine  currents. 

Lecture  VII. 

The  preceding  lectures  having  brought  the  subject  down  to  climate  as  actually  ex- 
perienced, the  subject  of  climatic  statistics  was  introduced,  and  it  was  shown  what 
were  the  most  important  meteorological  observations  from  this  point  of  view,  and  how 
they  can  best  be  arranged  and  discuHsed  to  bring  out  the  condition  of  any  place  with 
regard  to  climate. 

In  the  above  lectures  references  were  made  to  Newcomb's  Astronomy ;  Yonng's  Sun ; 
Radau'sActinometrie;  Hann's  Elimatologie ;  Uaughton's  Physical  Geography ;  Blod- 
gett's  Climatology  of  the  United  States;  and  to  various  articles  on  the  subjects  dis- 
cussed which  have  been  published  in  scientific  journals. 

The  remaining  lectures  of  tlv  course  were  upon  the  subject  of  time,  and  were  made 
up  in  the  main  from  the  lectures  formerly  given  on  this  subject,  abstracts  of  which 
are  published  in  the  Annual  Report  of  the  Chief  Signal  Officer  for  1882. 

Lecture  YIII. 

This  lecture  discussed  the  measurement  of  time,  explaining  the  distinction  between 
sidereal  and  solar  time,  and  also  the  methods  of  aet«rmining  time  and  longitude. 

Lecture  IX. 

This  lecture  discussed  the  distribution  of  time  signnls  and  made  special  mention 
of  the  subject  of  time  balls. 

•  Lecture  X. 

This  was  devoted  to  standard  time,  and  reviewed  the  history  of  the  efforts  to  sim- 
plify the  time  standards,  with  a  critical  discussion  of  the  various  methods  proposed. 
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The  state  of  the  subject  in  this  conntr^  at  the  present  time  was  dwelt  npon,  and  also 
its  bearing  npon  the  work  of  this  service. 

The  lectures  were  g^ven  extemporaDeonsly,  an  ontline  of  each  lecture  having  first 
been  written  upon  the  blackboara.  The  blackboard  was  freely  used  in  the  course  of 
each  lecture,  and  a  number  of  charts  were  also  employed  for  additional  illustration. 
A  written  exercise,  occupying  half  an  hour,  was  invariably  given  before  each  lecture, 
composed  of  five  questions  upon  the  leading  points  of  the  preceding  lecture. 


Paper  P. 

SU0OB8TED  COURSE  IN  MBTBOROLOOT  FOR  SCIENTIFIC  SCHOOLS. 

The  course  should  embrace  all  of  the  subjects  treated  of  in  the  following  para- 
graphs, which  may,  however,  be  rearranged  to  suit  the  necessities  of  each  case: 

1.  Maintenance  by  each  student  of  a  daily  record,  as  complete  as  possible,  of  his  own 
actual  observations  of  weather,  wind,  &c.,  for  at  least  one  year. 

*2.  Analysis  of  this  same  record ;  construction  of  wind  roses,  &c. ;  determination  by 
inductive  methods  of  some  local  atmospheric  laws. 

3.  Special  observations,  e.  ^.,  with  polarimeter,  cyanometer,  spectroscope,  &c.; 
work  in  atmospheric  electricity ;  photography  of  clouds;  terrestrial  magnetism,  auro- 
ras, dtc,  and  deduction  of  special  results. 

4.  Theory  and  corrections  of  ordinary  meteorological  instruments — barometer,  ther- 
mometer, anemometer,  evaporimeter,  wet-bulb,  hygrometer,  &o. 

5.  Study  of  United  States  weather  maps  and  generalizations  on  a  large  scale,  and 
empiricarprediction  of  weather  for  twenty-four  hours  in  advance. 

6.  Study  of  meteorological  charts  for  the  world,  and  general  ideas  as  to  distribution 
of  temperature,  moisture,  pressure,  winds,  &c. 

7.  Experimental  determination  of  fundamental  data,  e,  g,,  solar  heat  and  atmosphe- 
ric absorption,  coefficient  of  expansion  of  air  by  heat,  latent  heat  of  expansion  and  con- 
densation, friction  of  air  on  air,  water,  &c.,  resistance  of  objects  to  wind. 

ti.  Theoretical  study  of  fundamental  mechanical  laws  deduced  by  Ferrel,  Guldberg 
and  Mohn,  Schoch,  Sprung,  Weilenmann,  Chambers,  Thomson,  and  others. 

9.  Application  of  these  latter  to  philosophical  deductive  methods  of  predicting 
weather  and  seasons. 

Beginning  with  a  small  meteorological  and  physical  observatory  and  instruments, 
all  not  to  cost  above  $10,000,  it  is  probable  that  $10,000  more  would  be  needed  within 
a  year  or  two  as  the  classes  Increase  and  the  institution  takes  a  wider  range.  The 
higher  part  of  the  course  |)resupposes  acquaintance  with  diiferential  and  integral 
calcnlus,  anfld3rtical  mechanics,  thermo-dynamics,  d^.,  all  of  which  are  now  taught  in 
seieDtific  schools. 


Paper  G. 

QUESTIONS  FOR  NON- COMPETITIVE  EXAMINATION  BEFORE  THE  UNITED  STATES  CIVIL 

SERVICE  COMMISSION. 

1.  Subject  :  Familiarity  with  French  and  German  scientific  literature, 

(a.)  Enumerate  the  principal  French  and  German  scientitic  treatises  that  you  have 
studied  in  the  original  languages. 

(6.)  Correct  and  translate  the  following  extracts,  including  the  references  in  the 
foot-note : 

Kirchofif,  Mechanik,  13.  Yorlesung.  Die  tropf  baren  Flnssigkeiten  zeigen  gewisse 
Erscheinungen,  die  man  Capillar-Erscheiunngen  ncnnt  und  als  Wirknngeu  der  Capil- 
lar* Krafte  ansieht.  Laplace  hat  die  erste  Tbeorie  der  Capillarerschoinnngeu  anfge- 
stellt  pud  ist  bei  dieser  von  der  Hypothese  ausgegangen,  dtiss  die  Capillarkrlifte  Krlif te 
sind  mit  denen  die  Theile  der  Korper  einander  anziehn,  und  die  bei  wachsender  Ent.- 
femung  so  schnell  abnehmen,  dass  sie  bei  messbarer  Entfemung  nicht  mehr  merklich 
sind.  Dieselbe  Hypothese  hat  spiiter  Gauss  *  strenger  verfolgt  als  es  von  Laplace 
geschehen  ist  und  ist  dadurch  zu  einem  Principe  gefUhrt,  das  wir  folgendermassen 
aussprechen  konnen. 

Wenn  zwei  verschiedenartige  Korper  in  einer  Flache  sich  beriihren  so  wlrken  in 
Folge  hiervou  Kriifbe,  die  ein  rotential  haben,  welches  gleich  der  grosse  der  Beruh- 

*  Principia  generalia  theorijBS  figurte  fluidorum  in  statu  cequilibrii :  Carl  Friedrich 
Gauss'  Werke,  Bd.  Y,  p.  20. 
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ningsflache,  mnltiplioirt  mit  einer  von  der  Natur  der  beiden  Korper  abhangigen  Con* 
stanten  ist.    Dieae  KrSfte  sind  die  Capillarkraffce. 

Translate  the  following  extract: 

(c.)  Mascarty  Traits  d'Electricite  Statique,  Ghapitre  YI. 

NoQB  n'avons  employ^  Ja8qa'&  present  dans  le  calcul  des  phenomenes  electriqnes 
qne  des  considerations  elementaires,  des  raissonements  directs  empnint^  pour  la 
plnpart  l&  Coulomb  mais  on  est  bienUSt  arr6t^  dans  cette  voie  on  ne  pont  e valuer 
ainu  les  actions  qui  s'exercent  entre  deux  corps  electrises  que  dans  des  oas  tout  a  fait 
particuliers,  et  il  n'est  presqne  aucun  phenomene  de  condensation  dont  on  puisse 
rendre  oompte  d'une  maniere  entierement  satisfaisante.  II  est  done  n^cessaire  d'ayoir 
leeonrs  a  des  m^thodes  de  calcul  plus  g^n^rales. 

2.  Subject:  Mathematio$t  including  Sie  theory  oftrrora, 

(a.)  Given  the  angles  B  and  C  and  the  side  a  of  a  plane  triangle.  Required*  the 
formula  or  method  of  finding  the  angle  A  and  sides  h  and  e. 

(d.)  Deduce  the  equation  of  the  circle  referred  to  rectangular  axes,  having  the 
origin  at  the  center,  and  again  having  the  origin  in  the  circumference. 

(e.)  Explain  the  general  method  of  determining  the  maximum  and  minimum  values 
of  any  function  and  illustrate  this  by  application  to  the  equation  y  =3x*  —  Sa^. 

id,)  What  is  the  fandamental  principle  of  the  method  of  least  sc|uares  f 
0.)  Given  the  following  individual  measures  of  a  certain  quantity: 


38.91 

39.04 

39.  a5 

39.32 

39.  U2 

39.57 

39.25 

39.40 

38.93 

39.46 

39.14 

39.33 

39.31 

39.30 

39.47 

39.28 

39.17 

39.03 

39.29 

39.t{2 

Find  the  mean  error  of  the  arithmetical  mean  of  these  meaaures. 

3.  Subject  :  JfeoAanics,  §ywUietie  and  analytio. 
State  and  explain  the  principle  of  virtual  velocities. 
State  and  explain  the  principle  of  conservation  of  areas. 
Show  that  in  a  compressible  atmosphe're  the  altitudes  vary  as  the  logarithms 

of  the  pressures. 

4.  Subject  :  Theory  ofineirumenU : 

(a.)  Give  the  formula  or  the  method  for  correcting  the  observations  of  stars  with  the 
meriaian-tr|bnsit  instrument  and  deducing  the  proper  clock  correction. 

(5.)  Explain  all  important  sources  of  error  in  the  use  of  the  barometer  and  the  cor- 
rections needed  for  reduction  to  standard  gravity. 

(o.)  Explain  the  method  of  determining  the  horizontal  magnetic  intensity  by  the 
method  or  deflections. 

5.  Subject:  MoleoHlarphydce: 

(a.)  Explain  the  influence  on  velocity  of  sound,  of  the  compression  and  expan- 
sion of  the  air  in  firont  and  rear  of  an  advancing  wave  of  sound,  and  state  the  amount 
of,  or  formula  for  Laplace's  correction  of  Newton's  theory. 

(h.)  State  and  illustrate  the  laws  of  cooling  by  radiation,  known  as  Newton's  and 
Dulong  and  Petit's. 

(0.)  Explain  the  ordinary  law  of  refraction  of  light  at  a  single  bounding  surface 
and  deduce  the  fundamental  differential  equation  ror  the  refraction  of  rays  entering 
the  earth's  atmosphere. 

(<2.)  State  Ohm's  law  and  explain  aud  illustrate  its  application  in  Wheatstone's, 
bridge  and  in  the  location  of  laults  in  telegraph  lines. 

6.  Subject:  Meteorology: 

(a.^  What  is  the  best  means  by  which  to  illustrate  and  comprehend  the  general 
distribution  of  temperature,  pressure,  Ac,  over  the  earth's  surface f  Draw  these  lihee 
on  the  accompanying  map. 

(6. )  What  are  the  general  relations  between  gradicnt«  and  winds  as  to  directions  and 
intensity  f 

(o.)  By  what  process  is  the  air  ordinarily  cooled  sufficiently  to  produce  rain  f 

(d.)  what  are  the  best  methods  for  determining  the  amount  or  aqueous  vapor  in 
the  air  f 

!e.)  How  does  the  diurnal  rotation  of  the  earth  affect  the  motions  of  the  air  f 
/.)  What  hypotheses  as  to  the  origin  of  atmospheric  electricity  are  probably  erro- 
neous and  what  do  we  know  as  to  its  origin  f 

7.  SUB.IECT:  Malhematioal  camputatione : 

(a.)  Calculate  the  values  of  y  for  each  fifth  degree  fhim  lO^^  to  20^  in  the  seriea  of 
values  of  the  angle  A. 

Y=(3A  — 4sinA)H. 

[The  computation  should  be  systematically  and  neatly  arranged.  Bowditoh's  "Use- 
ftif  Tables"  is  supplied  for  your  use.] 


BEPOBT  OF  THE   CHIEF  SIGNAL   OFFICES.  77 

8.  SVBJitCT  I  Per$onaI  experUnoe  and  abilUjf : 

(a.^  Enamenite  yoar  published  original  inyestigations. 

!bA  Enninerate  some  of  your  unpublished  or  proposed  original  studies, 
o.)  GiTe  an  analysis  of  the  course  of  reasoning,  experiments,  and  results  embodied 
in  some  one  of  the  above  titles  under  (a)  and  specify  tne  points  needing  further  study 
in  order  to  confirm  the  results. 

(tf.)  Suggest  a  course  of  study  proper  to  elucidate  some  doubtful  point  in  the  lawa 
of  the  paths  pursued  by  local  storms. 


Papeb  H. 

qUBSTIOKS    FOR    OOMPBTETIVE    EXAMINATION    BBFOBB    THK   UNITED    STATES    OITIL 

SERVICE   COMMISSION. 

(Army  Signal  Office,  Swies  No.  l.<-Speoial  BxMnination.  ] 

Subject:  Translation  from  French. 

Question  I. — ^Translate  the  following  after  correcting  any  errors  that  may  be 
noticed : 

Le  Service  Am^ricain  Des  Signaux.  Si  Pon  a  le.droit  de  dire  ^ue'  I'id^  de  fkire 
scrvir  le  baroml^tre  &  la  provision  du  temps  est  ^minemment  frangaise,  on  doit  reoon- 
naltre  que  o'est  aux  Americains  que  Von  doit  Td^  f(6conde  de  r6unir  en  un  seul  fais- 
ceaa  les  forces  de  plusienrs  nations  pour  ^tudier  en  commuu  les  g^nds  probl^mas 
dont  s^ocoupe  la  M^t^rolo^ie.  Des  le  9  fevrler  1852,  M.  Walsh,  consul  des  Etats- 
Unia  k  Paris,  communiquait  k  Arago  une  s^rie  de  document;!  offlciels  etablissaut 
Favautage  qu'il  y  aurait  a  adopter  uu  syst^me  uniforme  d'observatton.  Ala  suite  de 
cette  ouverture,  un  Congr^s  met^orologiqne  se  r^unis  sait,  en  aoftt  1853,  k  Bmxelles, 
sons  la  presidence  de  M.  Quetelet. — [De  Fonvielle— La  Provision  du  Temps  p.  39-40.] 

Subject:  Translation  from  Gerbian. 

Question  2.— Translate  the  following  after  correcting  any  errors  that  may  be  noticed : 
Die  Formel  3)  habe  ich  mit  den  Resultaten  mehrerer  versnche  verglicheu  und  mit 
denselben  in  Ubereinstimmung  gefnnden,  damit  also  zugleich  den  rxperimentellen 
Nachweis  fUr  die  Anwendbarkeit  der  Formel  1)  anf  den  betrachteten  Verdampfuugs- 
process  gegeben.  Die  Formel  1)  bildet  zugleich  die  Grundgleichcng  f  iir  die  mathe- 
matische  Behandlung  der  stationiiren  yerdampfangsprocosse  iiberhanpt.    Wenn  ir- 

§end  eine  Oberfliiche  einer  Fliissigkeit  in  einer  Atmoephare  sich  befindet,  welche  mit 
em  Dampfe  der  Fliissigkeit  nicht  gesattigt  ist,  so  wird  aus  der  Oberflaohe  Dampf  in 
die  Atmoephare  eintreten,  und  wenn  die  ansseren  Bedingungen  es  gestatten,  auoh 
ein  statioufirer  znstand  der  Yerdampfung  sich  einstelleu.  Dieser  wird  folgendo 
elgenthumlichkeiten  darbieten. — [ Stefan ,  Wien  Sitzung-berich,  LXXXIII,  1881.] 

Subject:  Mathematics. 

Question  1. — Deduce  the  general  formula  for  the  cosine  of  any  side  of  a  spherical 
triangle  in  terms  of  the  other  sides  and  the  opposite  angle. 
Question  2. — Deduce  the  polar  equation  of  the  ellipse,  the  pole  being  at  the  center. 
Question  3. — Find  the  maximum  and  minimum  values  of  «  in  the  equation. 

u  =  asin  X-j-h  cos  X 
Question  4. — Integrate  by  development  into  an  infinite  series  the  expression: 


/dx 


Question  5.— The  probable  error  of  the  average  of  10  measures  of  a  quantity  Is 
4:0.015  and  the  mean  error  of  the  average  of  15  other  measures  is  ::L:0.01b.  What  is 
the  probable  error  of  the  average  of  these  two  results,  giving  each  a  weight  depending 
on  its  respective  probable  error  f 

Subject:  Mechanics. 

Question  1. — Prove  that  the  time  of  vibration  of  a  simple  pendulum  is  T  =  ^yj'a 
Question  2. — Prove  that  the  atmospheric  pressures  at  the  elevations  Xi  and  Xg  above 
sea-level  are  connected  by  the  formula  log  ^  =A  (x^  —  Xi.) 
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QnestioD  3.— Explain  the  cause  of  the  phenomenon  in  the  flow  of  liquids  known  as 
the  vena  cantracta. 

Question  4. — State  the  general  principles  ef  the  kinetic  theory  of  the  constitution 
of  gases. 

Subject:  Theory  of  Instruments. 

Question  1. — State  the  sources  of  error  in  thermometers  and  in  the  varioas  methods 
of  determiniog  the  temperature  of  the  air. 

Question  2. — Explain  a  method  of  calibration  and  calculation  of  the  calibration 
enors  of  thermometers. 

Question  3. — Explaiu  the  metbod  of  determiniug  the  tension  of  any  air  that  may  be 
present  in  the  vacuum  chamber  of  a  mercurial  barometer. 

Question  4. — Explain  the  theory  of  the  optical  principles  involved  in  the  ordinary 
astronomical  sextant. 

Question  5.— Explain  the  method  of  determining  the  dip  of  the  magnetic  needle  by 
the  use  of  the  dip-circle. 

Subject:  Molecular  Physics. 

Question  1.-:— Define  the  terms  ^^apedfio  heat  at  constant  pressure,"  and  ''specific 
heat  at  constant  volume/'  and  state  what  is  the  ratio  of  the  values  of  these  for  simple 
gases. 

Question  2. — Give  the  formula  for  tho  total  quantity  of  heat  expressed  in  calories 
required  to  transform  water  at  zero  into  vapor  at  the  temperature  T. 

Question  3. — ^Explain  the  thermo-dynamio  principle  by  virtue  of  which  dry  air 
cools  as  it  rises  in  tne  atmosphere. 

Question  4. — Explaiu  in  general  terms  the  theory  of  the  origiu  of  bright  aud  dark 
bands  in  the  spectrum. 

Question  5. — Explain  the  method  of  determining  the  temperature  of  a  distant  coil 
of  wire  by  counterbalancing  its  resistance  to  the  passage  of  an  electric  current. 

Question  6. — Waves  of  sound  proceed  simultaneously  from  all  parts  of  a  long  straight 
flash  of  lightning ;  find  the  law  according  to  which  the  intensity  of  the  thunder  will 
increase  or  diminish  as  heard  by  any  observer. 

Question  7. — Explain  the  formation  of  optical  diffraction  bands  or  fringes. 

Subject:  Meteoroloqy. 

• 

Question  1. — At  what  latitude  is  the  greatest  amount  of  solar  heat  received  in  24 
hours  on  the  2Ist  of  June  by  a  horizontal  surface  at  the  upper  limit  of  the  earth's 
atmosphere  T 

Question  2. — Give  a  diagram  presenting  tho  diurnal  variations  of  the  barometric 
pressure,  and  show  what  combination  of  two  observations  will  give  a  good  daily  mean 
pressure. 

Question  3. — Describe  the  general  distribution  of  temperature,  wind,  and  pressure 
over  the  North  Atlantic  Ocean  during  July. 

Question  4. — Explain  the  general  cause  of  the  low  pressure  in  the  Arctic,  Antarctic 
and  equatorial  regions. 

Subject:  Numerical  Computations. 


-V 


Question  1.— Compute  the  values  of  y  =  6   /l44-(l6-x)>  for  the  successive  values 


of*  from  OtolO. 
[Logarithmic  tables  must  be  used  and  the  work  must  be  arranged  in  a  neat  form.] 

Subject:  Personal  Experience  and  Ability. 

[The  following  qoeRtions  form  the  second  part  of  this  examination;  they  may,  if 
the  candidate  prefer,  be  taken  home  by  him  and  answered  after  free  reference  to  such 
books  as  ho'  may  choose  to  consult,  tho  object  being  to  illustrate  his  readiness  iu  col- 
lerting  data  and  investigating  special  subjects.  He  is  required  to  compile  his  replies 
without  cousultiug  with  any  other  pfrnon.  The  replies  must  be  commnnicat<a  by 
ivnil  or  iu  p«*rson  on  or  before  the  second  of  May  to  the  ** Civil  Ser\Mco  Commission, 
Washington,  D.  C./'  aud  be  accompanied  by  a  letter  in  a  separate  envelope  stating 
that  they  have  been  com^iiled  without  consiiltatiou  with  anv  person^  but  solely  rely- 
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lag  upon  pablisbed  books  and  tbe  candidate's  own  knowledge.  Tbey  must  be  written 
uu  sheets  to  be  furnished  herewith.] 

Question  1. — enumerate  the  scientific  publications  that  yon  have  carefully  read  in 
thf<  original  langnaee^.  * 

Question  2. — Enumerate  tbe  titles  of  any  considerable  scientific  publications  of 
which  you  are  the  author,  in  whole  or  in  part.  [Give  references  to  the  places  of  pub- 
lication of  each. ] 

Question  3. — State  the  nature  and  extent  of  your  work  and  experience  in  pure  or 
applied  science. 

Question  4. — Submit  a  synopsis  of  some  proposed  new  and  original  course  of  inves-' 
tigation  of  some  subject  bearing  on  meteorology  or  its  applicatious. 

Question  5. — Submit  an  investigation  deducing  a  formula  for  correcting,  for  instru- 
mental temperatures,  the  readings  of  a  barograph  constructed  as  follows:  A  steel 
siphon  barometer- tube  of  uniform  bore  rests  on  a  bed-plate  to  which  is  also  attached 
a  vertical  brass  frame  supporting  a  revolving  vertical  brass  drum,  on  which  latter 
are  recorded  the  oscillations  of  the  upper  end  of  a  light  glass  ro<l  whose  lower  enlarged 
end  floats  on  the  surface  of  the  mercury  in  the  short  open  leg  of  tbe  siphon. 

Question  6. — Submit  a  sketch  of  a  memoir,  with  illustrative  diagrams,  showing  the 
latest  results  of  observations  on  the  frequency  and  distribution  of  auroras  over  the 
northern  hemisphere.  [A  sketch  of  the  contents  of  each  chapter  of  the  memoir  will 
8uf9ce,but  you  will  be  expected  to  give  full  references  to  any  authorities  whence  the 
needed  information  can  be  obtained.] 

Question  7. — Submit  a  sketch  of  a  memoir  on  the  various  methods  of  determining 
the  height^)  of  the  clouds  and  the  results  of  actual  observations  on  this  subject.  [In 
the  absence  of  any  desired  book  of  reference,  name  the  work  to  which  you  would  refer 
as  authority  or  as  containing  the  needed  observations.] 

Question  8. — Submit  a  sketeh  of  a  memoir  on  the  influence  of  a  body  of  water,  such 
as  the  lakes  or  the  ocean,  upon  the  temperature  of  the  air  over  and  around  it,  taking 
account  of  solar  radiation,  atmospheric  absorption,  evaporation,  vertical  curreuts, 
cloudiness,  rainfall,  fog,  direction  and  force  of  the  wind,  melting  of  snow  and  ice, 
ocean  currents,  &c. 

[Give,  as  before,  full  references  to  the  authorities  on  these  subjects.] 
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BEPOBT  ON  UNITED  STATES  MILITARY  TELEGSAPH  LINES,  FOB  THE 

TEAM  ENDING  JUNE  30. 1884. 

Signal  Office,  Washington^  June  30, 1884. 

The  total  namber  of  miles  of  line  in  operation  at  the  beginning  of  the  year  was 
2,864 ;  53  miles  of  new  line  were  bnilt  dnring  the  year,  and  112  miles  abandoned,  leav- 
ing 2,805  miles  in  operation  at  the  present  date,  distribnted  as  follows,  viz : 

MilM. 

California  and  Arizona  Division 510   \ 

Department  of  the  Missouri ^..  693 

Northwestern  Division 893 

Texas  Division 197 

Washington  and  Idaho  Division 500 

San  Francisco  Harbor 12  i 

The  total  line  receipts  dnring  the  year  were,  for  this  line,  $14,891.90 ;  for  other  lines,  ! 

$24, 111.86.    As  anticipated  in  last  vear's  report,  the  withdrawal  of  detailed  men  of  the  ' 

line  of  the  Army  from  permanent  duty  with  the  military  telegraph  lines  as  operators 
and  repairers,  and  the  small  force  of  Signal  Corps  men  available  for  snoh  ^duties,  have 
seriously  embarrassed  this  office  in  maintaining  some  of  the  more  isolated  sections  in  I 

a  proper  state  of  efficiency.  While  such  temporary  assistance  as  is  permitt^  under 
the  provisions  of  General  Orrlers  No.  35  of  18e&,  and  No.  3  of  1684,  Adjutant  CfeneraFs 
Office,  has  usually  been  given  freely  by  department  and  post  commanders,  yet  men 
thus  temporarily  detailed,  for  a  few  days  only,  and  without  additional  pay  for  snch  ' 

extra  labor,  could  not  be  expected  to  do  as  efficient  and  lasting  work  as  men  perma-  ! 

nently  detailed,  fitted  by  experience,  and  receiving  Just  compensation,  would  have  i 

performed.    Besides,  the  delay  occasioned  in  applying  for  and  getting  ready  a  detail  i 

to  start  out  on  the  line  when  a  break  occurred  occasioned  at  times  interruptions  of 
much  longer  duration  than  would  have  been  the  case  had  there  been  permanent  re- 
pairmen ready  to  mount  and  start  out  at  a  moment's  notice.  Another  point  is  to  be 
considered  in  this  connection.  On  some  of  the  lines  in  Texas,  New  Mexico,  and  Mon- 
tana it  is  almost  impossible  to  hire  labor  when  the  operator  Is  unable  to  make  proper 
repairs  alone,  or  if  labor  can  be  had,  the  price  asked  is  so  excessive  thst  the  means  at 
the  command  of  this  office  will  not  permit  its  payment ;  so  that  either  the  repairs 
have  to  be  made  poorly  by  one  man  or  the  line  has  to  remain  open  nntil  the  command- 
ing officer  at  the  nearest  post  can  furnish  a  detail. 

In  view  of  the  foregoing  it  is  recommended  that  a  law  be  secured  permitting  the 
permanent  detail  of  50  enlisted  men  from  the  line  of  the  Army  for  duty  with  the  mili- 
tary lines,  and  payment  of  extra*dnty  pay  to  the  same  from  line  receipts,  as  in  former 
years. 

Below  follows  a  report  of  the  operations  and  present  condition  of  the  several  divis- 
ions: 

CALIFORNIA  AND  ARIZONA  DIVISION. 

■ 

Capt.  G.  T.  Olmsted,  U.  S.  A.,  who  had  charge  of  this  division  at  date  of  last  report, 
was  relieved  August  14,  1883,  by  First  Lieut.  Marion  P.  Mans,  First  Infantry,  acting 
signal  officer,  who  remains  in  charge. 

The  number  of  miles  of  wire  in  operation  at  the  beginning  of  the  fiscal  year  was 
512;  of  thismunber  47  miles  were  abandoned  as  no  longer  necessary  for  military  pur- 
poses, and  8  miles,  from  Fort  Cummings  to  Florida  Station,  were  transferred  to 
another  division  October  31,  1883.  Fifty-three  miles  of  new  line  were  built  dnring 
the  year,  making  a  total  of  510  miles  in  operation  at  the  present  date,  divided  into  the 
following  sections  or  circuits,  viz : 

Miles. 

Maricopa  and  Prescott  section 280 

Fort  Bowie  and  Fort  Apache  section 216 

Tucson  and  Fort  Lowell  section 7 

Fort  Huachuca  and  Hnachuca  section 7  I 
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The  oonatrnotion  of  a  commercial  line  connecting  Fort  Bayard  with  Silver  City, 
H .  Mex.y  rendered  unnecessary  the  military  line  between  Forts  Bayard  and  Cnmmings, 
whicli^  being  old  and  in  poor  condition,  was  therefore  abandoned  daring  the  month 
«yC  October,  1883,  and  sola  at  pablic  auction  January  2,  1884.  The  line  between  Fort 
I  BAjaxd  and  Loidsborg.  which  had  been  abandoned  during  last  fiscal  year,  was  sim^ 
Uaxly  disposed  of  October  17,  1883. 

In  ordttT  to  insure  reliable  commnnicatlon  at  all  times  to  the  department  head- 

I  ^tt«rtora  at  Whipple  Barracks,  a  new  line,  53  miles  in  length,  was  constructed  be- 

, '  tureen  Prescott  and  Ash  Fork,  a  station  on  the  Atlantic  and  Pacific  Railroad.    This 

r   Hoe  aflfords  a  convenient  outlet  for  Prescott,  especially  in  case  of  interruption  on  the 

II    Bne  aouth  to  Maricopa,  distant  160  miles,  which  was  formerly  the  only  outlet  for  this 

•ectioQ.    It  is  built  entirely  of  Iron  poles  and  excellent  wire.    Work  began  January 

M,  mnd  the  line  was  completed  and  in  operation  March  7,  1684. 

Following  is  a  brief  description  of  the  sections  constituting  the  California  and  Ari- 
~m  Division : 

MARICOPA  AND  PRK8COTT  SECTION. 

I  I  I*.  Oflftces  at  Ash  Fork,  Fort  Verde,  Prescott,  Wickenburg.  PhoBnix.  Fort  McDowell, 
and  Maricopa.  Section  is  maintained  to  afford  telegraphic  oommunicatioa  to  depart- 
vseni  headquarters  and  the  posts  at  Forts  Verde  and  McDowell ;  also  as  an  outlet 
ftvr  the  meteorological  reports  from  Prescott.  Extensive  repairs  were  made  on  this 
•actioo  between  Prescott  and  Phcenix  during  August  and  September,  1883,  and  again 
March  and  May,  1884,  after  a  series  of  destructive  storms  aud  floods.    The  line  be- 


tween Prescott  and  Fort  Verde,  being  old,  was  almost  entirely  rebuilt  during  June. 
The  ^rhole  section  between  Ash  Fork  and  Maricopa  is  now  in  excellent  condition  and 


probably  need  very  little  repairs  during  the  coming  year.    All  the  labor  of  build- 
fcg  the  new  line  and  making  general  repairs  was  done  by  troops,  with  but  little  ex- 
to  this  service. 

FORT  BOWIE  AND  FORT  APACHE  SECTION. 

Offices  at  Port  Apache,  Fort  Thomas,  San  Carlos,  Fort  Grant,  Willcox,  and  Fort 
_  rie.  Section  affords  telegraphic  communication  to  the  posts  named  and  an  outlet 
Irt  for  meteorological  reports  from  Fort  Apache.  This  section  has  been,  by  constant 
Mpftirs,  kept  in  fair  condition,  but  stands  now  in  need  of  general  repairs.  Nine  hundred 
Iran  pole&  1,000  insulators  and  30  miles  of  now  wire  were  oi^ered  shipped  from 
to  Willcox  during  May,  and  but  for  the  delay  in  the  arrival  of  this  material, 
would  have  been  made  before  the  end  of  the  fiscal  vear. 

TUCSON  AND  FORT  LOWELL  SECTION. 

This  section  is  operated  As  a  telephone  line,  and  the  instruments  and  service  are 
«ted  fH>m  the  Arizona  Telephone  Company  at  an  annual  rental  of  $S0.  The  line 
M  been  thoroughly  repaired,  and  gives  satisfaction  in  all  respects. 

FORT  HUACaUCA  AND  HUACHUCA  SECTION. 

This  section  is  also  operated  by  telephone,  the  rental  of  instruments  being  paid  by 

Quartermaster's  Department.    It  has  needed  no  general  repairs  during  the  year. 

following  were  the  receipts  of  the  California  and  Arizona  Division  during  the  year, 

»tB  for  this  line $5,377  40 

»lpU  for  other  lines 11,810  31 

Besides  the  commercial  boslness,  an  immense  amount  of  official  and  "dead-head* 
done,  the  aggregate  money  value  of  which  amounted  to  |5,444.45. 


pbtnot  from  snimal  report  of  Lteatona&t  Mmib.1 


«!• 


'  *  The  department  commandeF  has  expressed  himself  as  entirely  satisfled 
twKh  the  military  telegraph  lines  since  my  assignment  to  duty  as  offleer  in  charge, 
~id  stated  that  the  trouble  he  had  complained  of  during  the  time  of  my  predecessor 
1  entirelv  disappeared  and  that  the  fines  were  in  all  respects  satisfactory.  Every 
istanee  has  been  rendered  by  the  department  commander  in  repairing  the  telegrapL 
llliies,  and  it  is  confidently  believed  that  no  further  trouble  will  beexperfeneed  in  xnain« 
ftaining  the  necessary  military  telegraph  service  in  this  division." 

LINB8  IN  THE  DEPARTMENT  OF  THE  MISSOURI. 

Lieut.  W.  A.  Glassford,  Signal  Corps,  continned  in  charge  of  this  division  until 
.  Hovember  30, 1663,  when  he  was  transferred  to  the  central  office.  The  short,  isolated 
Inactions,  a  few  miles  in  length  only,  and  each  connecting  a  military  post  with  tlld 

6730  SIG 6 


82  BEPORT   OF   THE   CHIEF   SIGNAL   OFFICER, 

nearest  commercial  office,  were  equipped  as  telephone  lines  and  turned  over  to  the 
post  commanders.  The  Signal  Corps  operators  at  such  posts  were  relieved  and  trans- 
ferred to  other  points.  The  larger  sections,  connecting  two  or  more  posts,  were  re- 
tained as  Morse  lines,  and  are  now  operated  under  the  immediate  supervision  of  the 
chief  operators,  subject  to  tho  orders  of  the  telegraph  officer  at  this  office. 

The  following  lines  abandoned  during  the  previous  year  were  sold  at  public  auction, 
vie:  Gunnison  to  Uncompabgre,  81  mixes,  July  28, 1883;  Rawlins  to  Camp  on  White 
River,  144  miles,  September  15,  1883.  The  total  number  of  miles  of  line  in  operation 
at  the  beginning  of  the  year  was  685 ;  received  by  transfer  during  the  year,  8  miles 
(Fort  Cnmmings  to  Florida  Station) ;  total  now  in  operation,  693  miles,  comprised  in 
the  following  circuits  or  sections : 

MUm. 

Indian  Territory  lines 438 

Fort  Thombnrg  to  Carter  Station 90 

Fort  Stanton  to  San  Marcial 121 

Fort  Union  to  Watrous '. 9 

Fort  Lewis  to  Durango , 15 

Uncompahgre  to  Montrose 9 

Fort  Cnmmings  to  Florida  Station « 8 

Fort  Wingate  to  Wingate 3 

The  first  three  named  sections  are  operated  as  Morse  lines  by  Signal  Corps  opera- 
tors. The  other  sections  were  eauippea  as  telephone  lines  and  operated  as  such  with 
'varying  success,  this  service  employing  a  joint  operator  at  each  transfer  noint,  except 
at  Wingate,  where  the  Quartermaster's  Department  pays  all  expenses  of  tne  telephone 
service.  Between  Fort  Lewis  and  Durango,  the  telephones  supplied  by  this  office 
have  been  in  continuous  use  and  have  worked  very  satisfactorily.  Improper  ground 
connections  caused  trouble  at  first,  but  since  a  copper  ground  is  used  the  line  is  work- 
ing well. 

Between  Fort  Wingate  and  Wingate,  Bell  telephones  are  used  with  satisfactory 
results. 

Between  Fort  Union  and  Watrous  the  line  is  again  operated  with  Morse  instru- 
ments, the  telephones  snpplied  firom  this  office  not  having  proved  satisfactory.  An 
enlisted  man  of  the  post  acts  as  operator  at  Fort  Union. 

A  similar  report  has  been  received  concerning  the  Unoompahgre-Montrose  line,  but 
the  present  officer  in  oharjs^  ascribes  the  failure  of  the  telephones  to  inexperienoe  on 
the  part  of  those  attempting  to  use  them,  and  reconmiends  another  trial  by  men  famil- 
iar with  their  use. 

At  Fort  Cnmmings  ineffectual  attempts  were  made  to  operate  the  telephone  with 
Florida  station.  The  line  is  again  worked  as  a  Morse  line  with  the  officer  in  charge 
as  operator.    This  line  will  probably  be  abandoned  in  the  near  future. 

With  one  exception,  the  regular  Morse  lines  manned  by  Signal  Corps  men  were 
operated  with  but  ordinary  interruptions  throughout  the  year.  Heavy  snows  in  the 
mountains  between  Forts  Bridger  and  Thombnrg  made  repairs  impossible  during 
part  of  the  winter  and  spring,  but  as  Fort  Thombnrg  has  not  been  garrisoned  since 
the  fall  of  1883,  no  serious  inconvenience  resulted  from  the  interruption.  Below  fol- 
lows a  brief  description  of  each  Morse  section : 

INDIAN  TBRRITORT  SECTIOlf. 

Offices  at  Dodge  City,  Kans.,  Fort  Supply,  Ind.  T.,  Fprt  Elliott,  Tex.,  Cantonment^ 
Fort  Reno,  Fort  Sill,  Ind.  T.,  and  Henrietta,  Tex.  Is  maintained  to  furnish  tele- 
graphic communication  to  the  posts  named,  also  for  transmission  of  weather  reports 
from  Forts  Elliott  and  Sill.  This  section  is  liable  to  many  interruptions  fh>m  prairie 
fires,  thunder-storms,  floods,  and  malicious  acts  of  cowboys  and  outlaws,  but  repairs 
are  made  with  but  little  delav,  as  the  commanding  officers  at  the  various  posts  are 
always  very  prompt  in  fnraishing  details  and  transportation  whenever  called  npon. 
The  section  has  now  a  large  proportion  of  iron  poles,  which  are  exempt  from  damage 
by  lightning  and  prairie  fires,  and  is  generally  in  good  repair  except  at  the  river 
crossings,  where  recent  floods  have  done  considerable  damage  The  spans  across  the 
Canadian  River  between  Forts  Elliott  and  Supply,  and  between  Forts  Reno  and  Sill^ 
were  carried  away  about  the  1st  of  June,  and  owing  to  continued  high  water  tempo- 
rary repairs  could  be  made  only.  A  new  supply  of  steel  wire  has  been  ordered  shipped 
for  these  spans,  and  the  best  possible  repairs  will  be  made  as  soon  as  the  waters  sub- 
side, but  the  spans  will  always  be  at  the  mercy  of  the  next  high  water.  Cables  aro 
out  of  the  question  in  the  shifting  quicksands,  and  there  seems  to  be  no  complete  rem. 
edy  for  these  periodical  breaks  within  the  limited  means  at  the  command  of  this  office, 

FORTS  THORNBURO  AND  BRIDOER  SECTION. 

Offices  at  Forts  Ttiomburg  and  Bridger,  with  tho  transfer  office  at  Carter  Station^ 
Wyo.    This  section  was  operated  by  the  Quartemiaster's  Department  until  June  30^ 
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1883,  when  it  was  tamed  over  to  the  Sienal  Service.  General  repairs  to  the  whole 
liDo  were  made  by  Captain  Penney,  of  the  Sixth  Infantry,  daring  tne  fall  of  1883,  and 
tibe  line  worked  satisfactorily  antil  Febrnary,  when  the  monntains  became  impassable, 
and  repairs  between  Fort  Bridger  and  Fort  Thornbnrg  had  to  be  suspended.  Com- 
manication  between  Fort  Bridger  and  the  transfer  office  at  Carter  was,  however,  not 
interrupted.  Temporary  repairs  between  Bridger  and  Thomborg  were  made  on  snow- 
shoes  daring  April,  and  the  line  will  receive  a  thorough  overhauling  as  soon  as  the 
snow  has  melted.  The  repair  station  at  Youngs  Spring,  midway  between  Bridger  and 
Tbomburg,  has  been  discontinued,  but  as  the  Tine  cannot  be  satisfactorily  maintained 
irithout  an  intermediate  station,  it  should  be  re-established  if  Fort  Thomburg  is  again 
ooeapied  by  troops. 

FORTS  CRAIG  AND  STANTON  BECTIOK. 

Offices  at  Forts  Craic  and  Stanton ;  transfer  office  at  San  Marcial,  N.  Mez.  No 
aerions  trouble  occurred  on  this  section  until  May,  when,  owing  to  the  g^at  rise  in 
the  Kio  Grande,  part  of  the  line  between  Fort  Craig  and  San  Marcial  was  submerged. 
Steps  have  been  taken  to  string  our  wire  on  the  Western  Union  poles  from  the  rail- 
road erossiu^  to  San  Maroial,  which  will  prevent  similar  trouble  m  the  future.  Dur- 
ing the  continuance  of  the  flood  the  Fort  Craig  operator  crossed  the  river  once  a  day 
to  send  and  receive  the  Fort  Stanton  business.  This  line  was  largely  built  of  old  ma- 
terial recovered  from  abandoned  lines,  and  some  50  miles  on  the  Fort  Stanton  repair 
aeetion  were  built  of  pine  poles,  which  are  now  rotting  rapidly.  On  the  Fort  Craig 
section  the  XK>les  are  mostly  cedar  and  few  need  replacing,  (jne  thousand  iron  poles 
have  been  ordered  shipped,  and  general  repairs  will  be  made  along  the  whole  line  as 
8ix>n  as  the  poles  are  all  distributed. 

Following  are  the  line  receipts  of  the  Department  of  the  Missouri  lines  during  the 
yeaTy  viz: 

Beeeipta  for  this  line $2,077  14 

Baeeipta  for  other  lines 3,244  79 

TEXAS  DIVISION. 

Second  Lieut.  L.  £.  Sebree,  Signal  Corps,  remained  in  charge  until  December  31, 
1863,  when  he  was  transferred  to  Washington.  The  lines  in  Texas  have  since  been 
under  the  direct  control  of  the  officer  in  cnarge  of  the  telegraph  division  of  this  office, 
with  the  local  management  of  sections  in  charge  of  the  chief  operators. 

The  extonsive  abandonment  of  lines  in  this  division  during  the  preceding  year  left 
but  9G9  miles  in  operation  at  the  beginning  of  the  present  fiscal  year,  and  this  was 
atill  further  reduced  by  the  abandonment  on  September  5, 1883,  of  the  line  from  Fort 
CoDoho  to  Coleman,  65  miles  long.  A  private  company,  purchasing  and  operating  the 
abandoned  military  line  between  San  Antenio  and  Fort  Concho  furnished  all  neceesary 
tfllegraphio  facilities  to  the  latter  post,  and  the  line  to  Coleman  was.  with  the  approval 
of  tDA  department  commander,  aoandoned  as  above  stated.  This  leaves  only  two 
•BOtions  in  operation  at  the  present  time,  namely,  Brownsville  to  Rio  Grande  City,  100 
nnlea,  and  Fort  Stockton  via  Fort  Davis  to  Marfa,  97  miles.  Total  in  operation,  197 
ailes. 

Of  the  lines  abandoned  during  the  preceding  and  current  years,  only  portions  of  one 
■eehon  were  recovered,  viz,  88  miles  between  Eagle  Pass  and  Rio  Grande;  the  re- 
maining sections,  under  authority  from  the  Secretary  of  War,  were  sold  at  public  auc- 
tion as  follows,  viz:  • 


Section. 


Date  of  Bale. 


Hoirietta  to  Coleman 

Fort  Concho  to  Fort  Stockton 

San  Antonio  to  Fort  Concho 

San  Antonio  to  Eacle  Paaa 

Cflleman  to  Fort  Concho 

Ftet  of  line,  Eagle  Paaa  to  Rio  Grande 

Total 


20,  1888 
20,  1883 
20,  1883 
20,1883 
20,1883 
5,    1883 


Following  is  a  brief  description  of  the  remaining  sections,  viz : 

BROWNSVILLE  TO  RIO  GRANDE  CITY. 

Offices  at  Brownsville,  Edinburg,  and  Rio  Grande  City.  Section  affords  telegraphic 
communication  to  Forts  Brown  and  Ringgold  and  the  sub-post  at  Edinburg,  also 
an  outlet  for  meteorological  reports  from  fiio  Grande  City.    Section  has  worked  satis- 
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factorily  and  is  in  ffood  condition.  Most  of  the  wooden  poles  have  been  replaced  by 
iron  ones  recovered  from  the  abandoned  line  above  Rio  Grande  City.  Near  La  Blanca 
the  line  was  moved  back  from  the  river  bank  to  prevent  being  washed  ont.  All  of 
the  labor  in  keeping  np  line  is  performed  by  details  from  posts,  and  the  expenses  for 
repairs  have  been  very  light. 

FORT  BTOCKTON  TO  MASFA. 

Offices  at  Forts  Stockton  and  Davis ;  transfer  office  at  Marfa.  Supplies  telegraphic 
commnnication  to  the  posts  named  and  an  ontlet  for  meteorological  reports  from  Fort 
Stockton.  The  line  has  worked  satisfactorily  dnrinff  the  year,  but  on  account  of  de- 
caying poles  stands  in  need  of  a  thorough  overhaulmg  between  Davis  and  Stockton. 
The  necessary  material  is  on  the  spot,  and  general  repairs  will  be  made  by  troops  dur- 
ing July.   A  large  number  of  iron  poles  wiU  be  used  to  replace  defective  wooden  ones. 

Between  Fort  Davis  and  Marfa  the  line  is  reported  in  excellent  condition,  being  en- 
tirely on  iron  poles. 

Following  are  the  receipts  in  the  Texas  division  during  the  year,  viz : 

Receipts  for  this  line tlf099  64 

Receipts  for  other  lines 1,961  43 

WABHIKOTOK  AND  IDAHO  DIVISION. 

Second  Lieut.  Frank  Greene,  Signal  Corps,  remained  in  charge  of  this  division  until 
June  30, 1884,  when  he  was  assiened  to  other  duty,  and  the  local  supervision  of  the  va- 
rious sections  given  to  the  chief  operators  acting  under  direct  orders  from  this  office. 

The  Fort  Klamath  section,  223  miles  long,  was  transferred  to  this  division  June  30, 
1883,  and  the  sections  from  Pomeroy  to  Spokane  Falls,  and  from  Fort  CoMir  d'Alene 
to  Summit,  were  abandoned  on  the  same  date,  leaving  a  total  of  600  miles  in  operation 
during  the  year,  divided  into  sections  or  circuits  as  follows,  viz: 

Miles. 

Dayton,  Wash.  T.,  to  Fort  Lap wai,  Idaho 68 

Port  Angeles,  Wash.  T.,  toTatoosh  Island,  Wash.  T 80 

Astoria,  Oreg.,  to  Fort  Canby,  Wash.  T 28 

Fort  Spokane,  Wash.  T.,  to  Fort  Ccsur  d'Alene,  Idaho 91 

Fort  Bidwell,  Cal.,  to  Ashland,  Oreg 833 

The  sections  abandoned  during  the  preceding  year  were,  by  authority  of  the  Secre- 
tary of  War,  sold  at  public  auction  on  August  25, 1883. 

The  station  on  Tatoosh  Island  was  connected  by  a  strong  three-conductor  cable,  2 
miles  long,  with  the  land  line  terminating  at  Cape  Flattery.  The  line  from  the  cape 
to  Port  Angeles  had  been  completed  and  equipped  since  March.  1883.  Various  causes 
delayed  arrival  of  cable,  whicn  was  laid  November  10,  1883,  oy  First  Lieut.  James 
Allen,  3d  Cavalry,  acting  signal  officer  and  assistant,  and  has  worked  faultlessly  np 
to  the  present  time. 

Another  cable,  4  miles  in  leng[th,  was  laid  by  the  same  officer  on  October  10, 1883, 
across  the  mouth  of  the  Columbia  River,  forming  part  of  the  military  telegraph  line 
connecting  Astoria,  Oreg. ,  with  Forts  Stevens  and  Canby.  This  cable  was  washed  out 
at  the  northern  end  during  December,  when  a  quarter  of  a  mile  of  new  cable  was 
spliced  on  and  the  end  carried  back  to  high  ground,  since  when  communication 
throngh  it  has  been  uninterrupted. 

Substantial  and  comfortable  houses  were  built  upon  the  light-house  reservations  at 
Fort  Canby  and  on  Tatoosh  Island,  which  are  now  occupied  by  our  men  as  meteoro- 
logical and  telegra|>h  offices. 

Following  is  a  brief  description  of  the  several  sections  constituting  the  Washington 
and  Idaho  Division,  viz : 

DAYTON  AND  VOBT  LAPWAI  SBOTION. 

Offices  at  Dayton,  Lewiston,  and  Fort  Lap  wai.  Section  is  maintained  for  the  pur- 
pose of  affording  telegraphic  communication  to  Fort  Lapwai.  Line  has  been  kept  in 
fair  condition  with  ordinary  repairs,  but  many  poles  are  now  becoming  rotten  and 
need  resetting.  General  repairs  were  delayed  upon  the  recommendation  ox  Lieutenant 
Greene,  as  the  abandonment  of  Fort  Lapwai  rendered  it  doobtiiil  whether  this  section 
should  be  retained  after  the  withdrawal  of  the  troops.  The  department  commander 
having  uigently  recommended  maintenance  of  section,  steps  have  been  taken  to  have 
it  repaired  before  winter.  The  stations  were  inspected  during  the  year  by  Lieutenant 
Greene  and  found  in  good  condition. 
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OfBeet  at  Fort  Spokane.  Spokane  Falls,  and  Fort  Coear  d'Alene.  Section  is  main- 
tabled  to  afford  telegrapnio  commnnication  to  Forts  Spokane  and  Ccenr  d'Alene. 
General  repairs  were  made  to  section  during  September  and  again  in  Jnne,  and  it  is 
new  reported  in  good  oondition.  Decayin^j  poles  will  have  to  be  replaced  during  next 
•priog.  The  stations  were  inspected  by  Lieutenant  Greene  in  September  and  found 
in  good  oondition,  excepting  Spokane  Falls,  which  required  a  change  of  operators  to 
bring  it  up  to  the  standard. 

CAFB  WLATTEKT  SSCnOK. 

OiBees  at  Port  Angeles,  Pysht,  Keah  Ba^,  and  Tatoosh  Island,  with  repair  stations 
st  Crescent  Bay  and  Hoko.  Section  is  maintained  to  transmit  weather  and  Tessel  re- 
ports from  Tatoosh  Island,  which  station  communicates  by  means  of  the  international 
eode  of  signals  with  yessels  passing  in  and  out  of  the  straits  of  San  Juan  de  Fuoa. 
AlthoQffh  passing  through  a  wilderness,  densely  wooded,  the  line  has  been  kept  work- 
ing with  but  few  interruptions,  and  has  giyen  much  satisfaction.  General  repaira 
were  made  on  the  Port  Auffeles  and  Crescent  Bay  sections,  where  fires  and  a  land- 
■Hde  did  some  damage;  other  sections  required  ordiDar3'  repairs  only.  Trails  are 
being  ent  by  repairmen,  and  the  whole  section  is  reported  in  very  good  oondition. 

AatORIA  Ain>  FOBT  CAKBT  SSCnOV. 

Offices  at  Astoria,  Fort  Stevens,  and  Fort  Canby.  Section  is  maintained  to  Aimish 
telegraphic  communication  to  Forts  Stevens  and  Canby,  also  for  the  tiansmission  of 
meleorok>gical,  vessel,  and  bar  reports  from  the  Canby  station.  A  large  flagstaff  is 
erected  upon  the  highest  ground  near  Fort  Canby,  and  by  means  of  the  Tntemational 
eode  of  signals  vessels  passing  in  and  out  of  the  Colnmbia  River  are  communicated 
with.  The  condition  of  the  bar  is  reported  thrice  daily  in  a  special  message  to  the 
Portland,  Oreg.,  Chamber  of  Commerce,  which  reports  prove  of  value  to  merchants, 
shippers,  and  pilots.  General  repairs  to  section  were  made  during  May,  and  the  line 
is  now  in  excellent  condition.  Offices  were  inspected  by  Lieutenant  Greene  in  Sep- 
tember and  found  in  good  condition. 

FORT  KLAMATH  SECTION. 

Offices  at  Ashland.  Linkville,  Fort  Klamath,  Lakeview,  and  Fort  Bidwell.  Section 
Itimishes  telegraphic  communication  to  Forts  Bidwell  and  Klamath,  with  transfer 
office  at  Ashland.  A  repair  station  was  maintained  at  Parker's,  Oreg.,  near  the  sum- 
mit of  the  Cascade  Mountains,  during  the  winter,  which  proved  very  useful  in  speedily 
reaching  the  location  of  the  most  frequent  breaks.  This  station  should  be  re-estaDlishea 
during  next  winter,  say  frt>m  December  1  to  April  'SO,  General  repairs  were  made 
to  dii»rent  portions  of  the  line,  some  by  troops  and  some  by  hired  labor.  The  line  is 
reported  as  being  at  present  in  a  very  thir  condition  except  at  points  between  Link- 
ville and  Fort  luamaKh,  and  between  Lakeview  and  Fort  Bidwell,  where  many  poles 
are  rotting.  About  40  miles  of  wire  between  Linkville  and  Ashland,  over  the  Casoade 
Mountains,  is  on  trees,  the  swaying  of  which  causes  frequent  breaks.  Tree  brackets 
and  insulators  have  been  recently  sent  to  Fort  ^lamatn,  which  will  be  used  on  the 
moQutain  section,  doubtless  effectually. 

The  offleee  on  this  section  have  not  been  inspected. 

rSztrscta  from  Lieutenant  Greene**  report] 

*  *  *  «  During  the  year  telegraphic  communication  has  been  constant,  with  the 
exception  of  occasional  interruptions  caused  by  accidents,  such  as  all  telegraph  lines 
arc  liable  to  meet,  and  the  lines,  both  those  that  were  maintained  for  purposes  of  mili- 
tary oommunication  and  those  for  purposes  more  intimatelv  connected  with  meteo- 
Mlogieal  and  marine  interests,  have  very  eminently  fulfilled  their  office. 

"Whenever  the  aotive  aid  of  the  Army  hits  been  necessary,  whether  to  furnish 
opemtofrs  temporarily  or  details  for  repairs  of  greater  extent  or  magnitude  than  tbe 
mfpaal  foree  could  perform,  I  have  found  it  on^  neoessary  to  ask  t&  proper  authori- 
ties  for  aseistanoe  to  receive  it  promptly  and  cheerfully •" 

Following  are  the  receipts  in  the  Washington  and  Idaho  Division  during  the  year, 
vis: 

BeoelptB  for  this  line $2,276  31 

Beoeipte  for  other  lines 2,632  01 
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BAK  FRAKCISCO  HARBOR. 

Asmentioued  in  last  year's  report,  tbe  land  portion  of  the  line  connecting  the  Pre- 
sidio with  Alcatraz  and  Angel  Islands  was  completed  daring  November,  1882.  The 
necessary  cables  to  complete  the  circuit  did  not  arrive  at  San  Francisco  nntil  the  fol- 
lowing Augast.  They  were  successfully  laid  by  Lieut.  James  Allen,  on  ^September  19, 
.1883.  On  December  29,  the  cable  between  Alcatraz  Island  and  Fort  Mason  was  broken 
by  the  fouling  of  a  ship's  anchor.  It  was  taken  up,  repaired,  ami  relaiil  fiom  Alcatraz 
Island  to  the  Presidio  wharf  instead  of  to  Fort  Mason.  It  is  believed  that  as  now 
laid  tbe  liability  of  cable  to  injury  is  reduced  to  a  minimum. 

This  line  of  wire  and  cables  runs  from  the  western  shore  of  Angel  Island  across  that 
island  to  Point  Blunt,  thence  by  a  very  strong  three-conductor  cable  to  Alcatraz  Isl- 
and ;  across  the  island  and  by  a  similar  cable  to  the  Presidio  wharf,  thence  to  the 
Presidio.  A  loop  connects  Fort  Wiufield  Scott  with  the  Presidio,  thence  the  line  runs 
to  Fort  Mason,  its  terminus.  Tbe  total  length  of  cables  used  is  4}  miles,  of  land  lines 
7^  miles.  The  line  is  operated  entirely  by  tbe  local  military  authorities,  and  the 
Signal  Service  has  no  offices  in  connection  with  it. 

NORTHWESTBRN  DIVISION. 

Second  Lieut.  W.  D.  Wright,  Signal  Corps,  has  remained  in  charge  of  this  division 
d  ^^  ring  the  year.  Of  the  1,184  miles  of  line  ordered  abandoned  by  instructions  No.  59, 
series  1883,  this  office,  1,061  miles  were,  by  antbority  of  the  Secretaiv  of  War,  sold  as 
public  auction  during  the  year;  the  remainder,  123  miles,  between  Bismarck  and  Fort 
Yates,  was  withheld  from  sale  and  is  still  in  operation.  Following  are  the  sections 
sold  at  the  dates  named,  viz: 


Seotion. 


Glendive  to  Terry's  Landing,  Kont 
IflBaouU,  Mont.,  to  SommtC Idaho. 

Fort  Cnater  to  Helena,  Mont 

Port  Bennett  to  Fort  Meade,  Dak . . . 

Biamarck  to  Fort  Bufoid,  Dak , 

Helena  to  Mieaonla,  Mont 


Dateofaale. 


Sept.  15, 1883 
Sept.  IS,  1888 
Sept.  15, 1883 
Deo.  22,1888 
Doo.  22,1888 
Mar.  IS,  1884 


The  line  between  Missoula  and  Fort  Missoula,  4  miles,  was  turned  over  to  the  post 
commander,  together  with  the  necessary  instruments  and  battery  material,  and  is 
operated  for  the  convenience  of  the  post,  without  expense  to  this  service. 

There  now  remain  in  operation  under  Lieutenant  Wright  ^3  miles  of  line,  divided 
into  seotions  or  circuits  as  follows,  viz : 

Miles. 

From  Fort  Assinalioine  to  Helena 208 

From  Fort  Maginnis  to  Glendlve 3(J7 

From  Bismarck  to  Fort  Bennett 183 

From  Fort  Custer  to  Terry's  Landing 30 

From  Fort  Meade  to  Deadwood 15 

From  Fort  Totten  to  Larimore 68 

From  Fort  Sisseton  to  Webster 23 

f 

Ezceptinff  the  sections  between  Fort  Maginnis  and  Poplar  River,  and  between  Fort 
Meade  and  Deadwood,  but  little  delay  from  breaks  and  other  causes  'occurred  during 
the  year.  Lieutenant  Wright  estimates  that  for  needed  general  repairs  in  his  division 
during  the  ooming  year  about  670  poles  will  be  requirod,  at  a  total  cost,  including 
transportation,  &c.^  of  $1,255. 

Following  is  a  brief  description  of  the  several  seotions  constituting  the  Northwest- 
em  Division : 

FORT  A88INABOINB  TO  HELENA. 

Offices  at  Forts  Assinaboine,  Benton,  Shaw,  and  at  Helena,  the  latter  being  the 
transfer  point  to  other  lines.  Seotion  is  maintiEitned  to  fhrnish  telegraphic  communi- 
cation to  thepost  named,  also  as  an  outlet  for  meteorological  reports  from  Fort  As- 
flinaboino.  The  line  is  reported  in  fair  condition,  but  will  require  new  poles  in  the 
near  future.  The  minority  of  the  old  poles  will  have  to  be  reset  and  some  150  new 
ones  put  up  before  winter  sets  in. 

FORT  MAGINNIS  FO  GLENDIVB. 

Offices  at  Fort-  Maginnis,  Camp  Poplar  River,  Fort  Buford,  and  transfer  office  at 
Glendive.  Between  Glendive  and  Camp  Poplar  River  the  line  has  worked  satisfac- 
torily and  with  few  interruptionB,  but  it  was  found  impossible  to  maintain  the  Fort 
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Vagmnis-Poplar  River  section  during  the  winter  months.  This  section,  S32  miles 
long,  nuis  tlm>ngh  a  country  almost  destitute  of  wood  and  water,  and  requires  a  much 
larger  force  than  this  service  can  furnish  to  maintain  it  in  a  state  of  efficiency  at  all 
times.  Oatlaws  infest  the  country,  who  frequently  cat  the  line  and  render  it  unsafe 
for  any  but  h&rge  parties  to  traverse  it.  During  the  month  of  May  a  repair  station 
was  eatablished  at  Galpin  and  two  civilians  are  now  stationed  there  to  keep  the  line 
in  repair.  At  the  same  time  strong  details  left  Fort  Maginnis  and  Poplar  River 'and 
put  tne  line  in  thorough  order.  Since  June  1  it  has  been  working  with  but  slight  in- 
terruptions, but  the  present  repair  force  will  not  be  able  to  maintain  it  during  the 
coming  winter. 

BISMARCK  TO  FORT  BENNETT. 

Offices  at  Bismarck,  Fort  Yates,  Fort  Sully,  and  Fort  Bennett.  Section  is  maintained 
solely  for  military  purposes  and  nas  two  outlets,  viz,  Bismarck  and  Fort  Sullv.  Com- 
munication with  Fort  Bennett  has  again  been  interrupted  by  the  breaking  of  the  cross- 
ing over  the  Missouri  River.  A  span  of  over  half  a  mile  has  to  be  made  at  that  point 
and  great  difficulty  is  experienced  in  maintaining  it.  Cabling  the  river  proved  a  failure 
some  years  aeo.  Lieutenant  Wright  recommends  he  be  ordered  there  to  personally 
superintend  the  construction  of  a  new  crossing  and  see  if  same  cannot  be  maintained. 
It  may  be  necessary'  to  have  a  special  wire  ordered  for  this  crossing.  About  150  new 
poles  are  required  on  the  section  in  making  general  repairs. 

FORT    CUSTSR    TO    TBRRT'S    LANDING — FORT    SI8SETON  TO    WSBSTER^FORT    TOTTBN 

TO  LARIMORE. 

Each  of  the  above  sections  connects  a  military  post  with  the  nearest  railroad  office 
and  is  maintained  solely  for  military  purposes,  except  the  line  to  Terry's  Landing, 
which  also  provides  an  outlet  for  meteorological  reports  from  Fort  Custer.  The  sec- 
tions are  in  good  condition,  and  will  require  few  repairs  during  next  year. 

FORT  MEADE  TO  DEADWOOD. 

This  line  has  not  been  operated  since  February,  owing  to  the  fact  that  no  operator 
could  be  had  for  Fort  Meade.  The  post  has  telephonic  communication,  however, 
over  a  private  line.  Lieutenant  Wright  recommends  that  the  line  be  again  put  in 
order,  and  equipped  as  a  telephone  line.    Repairs  to  be  made  by  troops  at  Fort  Meade 

[Bxtimet  from  Lieatenant  Wright's  report.] 

*'  It  IB  deemed  advisable  if  an  officer  is  still  to  remain  in  charge  of  this  division  that 
he  ahould  go  himself  with  the  general  repair  parties  every  year  when  they  start  out 
in  the  fall.  He  should  personally  inspect  every  pole,  bracket  and  insulator,  and  make 
every  test  possible  to  insure  the  lines  being  in  perfect  working  order  before  cold 
weaUier  sets  in.  When  the  lines  are  put  in  tnorough  order  this  way  they  will  remain 
•o,  and,  onlesB  from  unforeseen  accidents,  will  require  but  little  repairing  during  the 
winter." 

Following  were  the  line  receipts  in  the  Northwestern  Division  during  the  year : 

Receipts  for  this  line 13,468  41 

Seoeipta  for  other  lines 4,563  33 

THE  8BA-C0A8T  TELEGRAPH  AND  TELEPHONE  LINES. 

The  Operation  of  the  sea-coast  tele^aph  lines  built  by  this  service  on  the  coasts 
of  New  Jersey,  Delaware,  Maryland,  Virginia,  and  North  Carolina,  has  been  maintained 
with  as  much  efficiency  as  the  very  limited  approoriation  would  permit.  In  addition 
to  the  telegraph  lines  operated  by  enlisted  men  or  the  Signal  Corps,  a  number  of  tele- 
phone lines,  aggregating  120  miles  in  length,  are  maintained  by  tnis  service  Jointly 
with  the  Life-&ving  Service,  which  connect  the  chain  of  life-saving^stations  between 
Bandy  Hook,  N.  J.,  andBarnegat,  N.  J.,  between  Atlantic  City  and  Brigantine  Beach, 
N.  J.,  and  between  Cape  Henry,  Va.,  and  Kitty  Hawk,  N.  C.  As  in  the  past,  this 
system  of  lines  has  proved  of  great  value  to  maritime  and  commercial  interests,  both 
as  a  means  of  supplying  meteorological  reports  from  the  entire  coast  between  Sandy 
Hook,  N.  J.,  and  Cape  Fear,  N.  C,  and  for  obtaining  early  assistance  to  vessels  in  dis- 
tress. "PBrnAng  vessels  are  communicated  with  by  means  of  the  international  code  of 
signals,  and  the  fact  of  their  arrival  made  known  hours  in  advance  of  reaching  port. 

The  total  length  of  sea-coast  telegraph  and  telephone  lines  is  now  618  miles.  Leased 
linee  connect  them  with  this  office  and  with  the  signal  stations  at  Phila<}elphia  and 
Baltimore.  During  the  year  a  telephone  line  9  miles  long,  includi  ug  5,700  yards  of  sub- 
marine cable,  was  constructed  between  Atliuitic  City  and  the  north  end  of  Brigantine 
Beach,  N.  J.  A  new  submarine  cable,  1^  miles  in  length,  was  laid  across  Great  Egg 
l^rbor  Inlet,  N.  J.,  the  old  cable  after  eleven  years'  service  having  entirely  worn  out. 
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The  cablAs  at  Blook  Island,  Barnegat  Inlet,  Hatteraa  Inlet,  and  Heady'a  Bay  were  also 
In  bad  condition  at  the  beginning  of  the  year  and  the  Ooracoke  Inlet  cable  had  en- 
tirely given  out.  The  Barnegat  cable  failed  entirely  during  July,  but  as  the  small  Kp- 
pvopriation  nreyented  the  purchase  of  new  cables  or  the  making  of  extenslye  repairs 
to  tne  land  fines,  nothing  more  than  ordinary  repairs  could  be  accomplished  except 
replacing  the  Gieat  Egg  Harbor  cable  before  mentioned. 

OSNXKAL  EKPAIRB  aiXKDSD. 

Between  Sandy  Hook  and  Barnegat  Inlet  about  20  miles  of  new  poles  and  300  insu- 
lators are  required  to  put  the  line  m  thorough  repair.  From  Litue  Egg  Harbor  to 
Atlantic  City  the  line  needs  3  miles  of  new  poles,  and  from  Atlantic  City  to  Cape  May 
10  miles  of  new  poles  and  300  insulators. 

Between  Delaware  Breakwater  and  Chinooteague  and  between  Norfolk  and  Hat- 
teras  a  number  of  poles  need  resettingi  and  some  700  insulators  should  be  replaced. 

Between  Hatteras  and  Fort  Macon  about  7  miles  of  line  should  be  rebuilt,  and  all 
iron  poles,  except  7  galvanized  ones,  replaced  by  new  ones.  The  ungalyaniMd  jiolss 
on  this  section  have  all  rusted  out.  New  wire  is  required,  and  a  new  cable,  3^  miles 
long^  fbr  Ocraooke  Inlet,  together  with  about  400  insulators  and  brackets.  The  Hat- 
teras Inlet  cable  alK>  reouiiSs  repairs. 

Between  Macon  and  Sloop  Point  69  miles  of  new  wire  are  needed.  45  miles  of  new 
poles  between  Macon  and  Wilmington,  also  500  insulators,  and  1,000  yards  new  cable 
for  Heady's  Bay. 

WBTIMAVKD  BZPBN0BS  Or  OftmCRAL  AHD  ORDHTABY  RBFAIR8. 

Amount  needed  for  ordinary  repairs,  Ac |3,988  00 

Qeneral  repairs  between  Hatteras  and  Macon 350  00 

Cost  of  Ocracoke  cable ^ 8,772  00 

General  repairs  between  Macon  and  Sloop  Point 345  00 

Total 6,455  00 

As  the  available  appropriation  is  but  $5,500,  it  is  recommended  that  the  line  be  put 
in  thorough  repair  between  Macon  and  Smithville,  and  that  the  purchase  of  the  Oora- 
coke cable,  ana  the  repairs  to  the  Hatteras  cable  and  to  tlie  line  between  Hatteras  and 
Fort  Macon  be  deferred  until  a  more  liberal  appropriation  is  made  for  the  sea-coast 
lines.  The  line  between  Hatteras  and  Macon  is  or  no  special  value  to  the  service,  ex- 
cept as  affording  direct  communication  with  the  stations  south  of  Hatteras,  which 
during  the  past  year  has  been  replaced  by  commanication  via  Western  Union  wires  to 
Wilmington,  N.  C.,  without  serious  disadvantages. 

BLOCK  ISLAND  CABLE. 

This  cable,  11^  miles  long,  and  connecting  Block  Island  with  Point  Judith,  thence 
by  land  line  to  the  transfer  office  at  Narragansett  Pier,  R.  I.,  is  in  very  bad  condition, 
and  will  probably  not  last  another  winter.  Congress,  however,  failed  to  make  appro- 
priation for  a  new  cable  during  last  session,  and  nothing  can  be  done  should  the  old 
one  become  useless. 

KANTUCKET  CABLE. 

An  appropriation  of  $40,000  was  asked  for,  to  establish  telegraphic  connection  by 
submarine  cables  and  land  lines  between  Nantucket,  via  Martha's  Vineyard,  and  to 
the  mainland. 

Only  120,000  was  appropriated,  which  makes  it  necessary  to  change  the  route  first 

{proposed,  I  recommend  the  cable  be  now  laid  from  Point  Qammon,  on  the  main- 
ana,  or  from  some  point  near  it,  direct  to  Nantucket  Village,  a  distance  of  about  8L 
miles.  The  bay  is  widest  there,  consequently  the  tides  least  strong }  the  bottom  is 
hard  sand,  and  the  cable  will  lie  flat  and  soon  bury  itself.  An  objection  to  this  routo 
is  that  it  oroBses  the  bay  where  vessels  are  in  the  habit  of  anchoring,  and  there  is  dan- 
ger of  the  cable  being  fouled  by  anchors. 

The  total  cost  of  laying  the  cable  from  Nantucket  to  the  mainland,  at  44  cents  per 
yard,  would  be  about  $17,000. 

The  other  routes  are  objectionable  on  account  of  the  strong  currents  and  uneven 
bottoms. 

This  would  allow  $3,000  for  building  the  land-line  connections  and  equipping  tho 
•iBces. 

If  the  appropriation  is  expended  in  this  manner,  only  half  of  the  intended  tole- 
graphic  facilities  is  obtained,  leaving  Martha's  Vineyard  still  unprovided  for,  although 
In  GU>in?  so  the  law  is  complied  with. 

F.M.M.BEALL, 
S$oond  lAeutenantf  Signal  Corpi. 
SiQNAL  Office, 

WMkhHfUm,  AMgu9i  SI7, 1884. 
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MXFOBT  OF  TUB  OFFICER  IN  CHABGB  OF  THE  METEOROLOGICAL  OB- 
SBBVATOBT,  WITH  BBPOBT  OF  PBOF.  THOMAS  BU8SELL, 

Mbtborolooical  Obsbbyatobt,  SxcnvAL  OmcB, 

Augu9t  dO|  1864. 
Ti»  ilM  Cmsr  Sionai.  Ovficxr,  U.  8.  A., 

Wa$hingtan,  D.  C. : 

8n :  I  bftTe  the  hown  to  aabmit  the  following  report  for  the  year  endiag  June  30, 
18M: 

Dminff  tbe  pMt  fiscal  jear  nearly  all  of  the  Belf-recordlnff  instmmenta  have  been 
thorongnly  oyerhaoled,  and  many  defects,  e8X>ecial]y  the  tronhle  heretofore  experienced 
fall  kee^g  the  docks  mnning  nniformly,  have  been  lemedied.  To  insure  absolute 
imiformitY  on  the  time  scales  in  the  chronograph  barrels  small  lines  are  made  tri- 
daOy  on  the  record  sheets,  all  corresponding  to  a  certain  time  on  the  mean-time  clock. 
This  proeedore  became  necessair  because  the  faulty  construction  of  some  of  the 
Instruments  makes  it  impossible  to  regulate  the  clocks  so  as  to  cause  them  to  turn  the 
eltfonograph  barrels  with  regularity. 

The  continuous  barometric  curves  taken  from  some  of  the  best  self-recording  ba- 
rometers have  been  made  ose  of  b^  Mr.  H.  M.  Paul  in  showing  the  remarkable  phe- 
nomenon of  atmospheric  waves  which  followed  the  explosive  eruption  of  Krakatoa 
during  last  August.  This  subject  having  been  treated  at  leneth  by  Mr.  Paul  (see  his 
paper  in  the  American  Meteorological  Journal,  Mav,  1884)  only  tracings  of  the  most 
remarkable  curves  immediately  following  the  eruption  are  herewith  appended.  These 
tnMsings  extend  over  a  period  of  48  hours,  namely,  from  12  noon,  August  27,  to  noon 
August  29.  The  waves  shown  thereon  have  been  attributed  to  the  Krakatoa  explo- 
sion, although  similar  waves  are  to  be  found  very  frequently  on  records  months  and 
years  before  the  explosion,  and  consequently  it  is  doubtfnl  whether  these  curves  on 
August  *J7  and  28  can  be  said  to  be  due  to  the  eruption.  The  tracings  are  taken  from 
Gibbon's  self-recording  barometer,  in  which  an  iron  float  rests  on  the  mercurv  iu  the 
diort  arm  of  the  siphon  tube.  This  float  is  Buspcnded  from  the  short  arm  of  a  lever 
whose  lon^  arm  cairies  a  thin  platinum  plate  adjusted  between  two  platinum  points. 
Contact  with  either  of  which  will,  by  tbe  eleotno  our^nt  thus  completed,  carry  up 
or  down  by  mechanical  action  a  mtme  carrying  the  pencils  which  record  ou  chrono- 
graph barrels. 

Occasionally,  especially  in  winter,  the  records  of  one  or  more  self-recording  instru- 
ments are  lost  through  the  fault  of  the  batteries,  and  for  this  reason  special  care 
should  be  exercised  by  the  partv  having  the  batteries  in  charge.  As  long  as  the  bat- 
tery gives  out  during  the  day  the  trouble  can  be  remedied  very  quickly,  but  unfortu- 
Bate^  the  trouble  generally  is  in  the  night. 

At  present  this  room  la  engaeed  in  preparing  a  catalogue  containing  drawings  and 
descriptions  of  all  meteorolog^al  instruments  in  possession  of  the  service,  but  on  ac- 
count of  the  varied  and  complicated  drawings  which  have  to  be  made  before  an  in- 
telligent description  of  the  instrnments  can  be  given,  the  progress  made  so  far  has 
been  necessarily  very  slight,  and  I  would  earnestly  recommend  that  one  or  two  expert 
draughtsmen  be  employed  to  mal:e  the  i-equired  drawings,  or  that  photographs  of  the 
instruments  be  taken  to  enable  this  room  to  finish  this  part  of  the  work  assigned  to  it. 
It  having  been  found  that  barometer  corrections  had  been  arbitrarily  changed, 
scales  shifted,  &c.,  upon  the  evidence  of  inspectors'  barometers  which  were  some- 
times in  error,  steps  were  taken  during  the  y(*ar  to  remedy  this  trouble.  Faulty 
barometers  were  at  once  called  in  and  replaced  by  carefully  compared  ones,  and  it  la 
hoped  that  in  three  or  four  months  each  station  will  be  in  possession  of  two  reliable 
barometers.  To  avoid  the  serious  deterioration  caused  by  rough  handling,  a  new 
barometer  box  has  been  devised  with  glass  plates  on  the  back  so  arranged  as  to  obviate 
this  difficulty  by  fastening  the  barometer  permanently  and  yet  in  such  a  manner  as  to 
fkeilitate  reading^.  These  boxes  have  been  sent  thus  far  only  to  a  few  stations.  It 
is  srtonely  recommended  that  as  rapidly  as  possible  the  interchange  of  boxes  be  ac* 
eomplisned. 
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One  thonaand  and  sixty  ingtmments  were  oarefnlly  compared  during  the  year;  633 
were  pnrohaaed  bv  the  purchasing  and  disborsing  officer,  110  manufactured,  and  re- 
paired in  the  machine  Bnop  of  the  office,  and  1,091  instruments  were  returned  ftom 
stations  either  broken  or  for  repair.  Of  the  1,060  instruments  compared  604  were  is- 
sued to  regular  Signal  Service  stations ;  23:)  to  private  parties,  121  to  cotton-belt  sta- 
tions, 60  to  the  Louisiana  State  weather  Service. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

THOMAS  M.  WOODRUFF, 
lirBi  LUmUnant  F{fih  Jv/antry,  Acting  Signal  Officer  and  Agnatant. 


SiQKAL  Office,  WASHmoTON  City, 

August  18,  1884. 
General  W.  B.  Hazbn, 

C*iV  Signal  Officer,  U.  S,  A. : 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  work  done  by  me  during 
the  last  year : 

The  verification  and  comparison  of  all  thermometers  with  standards  have  been  In 
my  charge  before  being  sent  to  stations ;  also  the  comparison  of  inspectors'  barome- 
ters with  standards  before  being  sent  out,  and  the  intercomparison  of  standard  ba- 
rometers. 

The  office  has  not  had,  until  recently,  any  standard  thermometers  for  temperatures 
below -f- 32^  F.  During  the  year  a  stiuidard  has  been  established  for  low  tempera- 
tures by  very  careful  and  repeated  comparisons  of  two  fine  Batidin  thermometers, 
Nos.  9704  and  9705,  with  the  air  thermometer  from  —  38^  F.  to  +  32^  F.  The  results 
show  that  the  calibration  agrees  very  well  with  the  air  thermometer.  The  greatest 
difference  is  0^.4  F.,  and  increases  gradually  from  +^^  F.  to  the  lowest  point,  — 38. 
The  air  thermometer  reads  higher  than  the  mercurial  below  -f  32^  F.  It  is  a  singular 
circumstance  that  the  mercurial  thermometer  is  trustworthy  down  to  the  very  verge 
of  the  freezing  point  of  mercury. 

For  temperatures  below  —  38"  F.,  and  down  to  — 70^  F.,  two  minimum  stem-gradu- 
ated thermometers  of  ordinary  form  were  selected  as  standards,  Nos.  867  and  918.  and 
compared  with  the  air  thermometer.  These  thermometers,  Nos.  867  and  918,  nave 
been  compared  with  the  thermometers  that  were  used  in  the  Arctic  regions  by  Lieu- 
tenants Ray  and  Greely. 

Liquefied  nitrous-oxide  gas  was  used  in  the  production  of  these  very  low  temi>er- 
atures.  The  thermometers  to  be  compared  were  put  in  alcohol,  in  a  tin  pail  having 
a  capacity  of  about  ope  half  gallon.  This  was  then  put  in  another  tin  pail  a  little 
larger,  and  the  nitrous  oxide  allowed  to  flow  around  the  vessel  containing  the  al- 
cohol. The  alcohol  was  first  lowered  in  temperature  to  about  0^  F.  by  putting  it  in 
glass  flasks  surrounded  with  salt  and  ice.  One  gallon  of  liquid  nitrous  oxide  smnoes, 
1  this  way,  for  cooling  off  one  gallon  of  alooholfrom  about  0^  F.  to  —  70^  F. 

For  comparing  the  thermometers  from  —  38^  F.  to  -f-  32°  mixtures  of  muriatic  acid 
and  ice  have  been  used.  To  get  such  low  temperatures  the  acid  is  cooled  down  by 
salt  and  ice  to  —  4*^  F.  and  mixed  with  finely  chipped  ice  or  snow.  This  method  is 
very  unsatisfactoTy .  Besides  the  labor  of  chipping  ice  and  the  trouble  of  handling  acid 
the  mixture  does  not  give  at  first  a  uniform  temperature  in  all  its  parts.  It  has  to  be 
very  thoroughly  stirred  for  a  quarter  of  an  hour  before  readings  can  ha  made. 

At  low  temperatures  the  Signal  Service  minimum  thermometers  are  found  to  be 
ffreatly  in  error.  Almost  uniformly  they  read  about  four  degrees  lower  than  the  true 
temperature  at  —  4(P  F.  Often,  however,  the  errors  are  much  greater  than  this,  the 
thermometer  reading  as  much  as  6  and  8  degrees  too  low. 

At  the  veiy  low  temperature,  —  56°  F.,  one  thermometer  was  found  to  read  12  degrees 
too  low.  The  mercurial  thermometers  are  not  so  bad.  For  the  most  part,  as  low  as 
—  35°  F.,  they  do  not  differ  by  more  than  1  degree  from  the  true  temperalture,  some 
reading  lower  and  others  higher  than  the  true  temperature.  Occasionally,  however, 
one  is  found  that  is  out  as  much  as  3  degrees. 

The  reason  for  these  differences  is  that  the  makers  do  not  point  the  thermometers 
at  low  temperatures.  The  thermometers  have  been  pointed  at  32°,  52^,  72°,  and  92°, 
and  the  graduation  continued  uniformly  above  92°  and  below  32°  down  to  —  40°  with- 
out any  farther  reference  points.  In  the  case  of  mercurial  thermometers,  unless  the 
bore  is  perfectly  uniform  and  like  that  above  32°,  the  differences  fh)m  true  tempera- 
ture may  become  very  great  at  the  low  temperatures. 

The  differences  are  even  greater  with  alconol  thermometers.  The  maker  causes  the 
degrees  to  diminish  gradually  in  size,  going  down  the  scale  accordluff  to  some  law  for 
the  expansion  of  alcohol  that  has  been  determined  bjr  experiment  with  probably  very 
pure  specimens  of  alcohol.  The  alcohol  that  is  put  in  the  thermometm  may  not  be 
of  the  same  purity,  and  so  have  a  different  law  of  expansion. 
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Then  to  this  uncertainty  is  added  that  doe  to  irregularity  of  the  bore  as  in  the  case 
of  mercurial  tiiermometers. 

It  would  be  a  somewhat  difficult  matter  for  makers  to  point  thermometers  at  yery 
low  temperatures,  but  the  determination  of  their  corrections  at  tbcee  points  is  yery 
simple.  Now,  however,  Mr.  Green  points  thermometers  made  for  the  tiiffual  Seryice 
at  4- 1^  iuid  —  8°  F.  and  also  at  +  H^-  The  graduations  are  continued  above  and 
below  these  points,  as  they  were  previously  above  929  and  l>elow  32^. 

All  thermometers  of  the  Signal  Seryice  on  stations  are  now  being  called  in,  and 
oom|>ared  from  at  least  —  28^  to  4- 112^*  ^ot  stations  in  the  northwest,  comparisons 
of  minimum  thermometers  are  beine  made  much  lower. 

As  no  corrections  have  heretofore  oeen  used,  for  these  thermometers,  below  J29  (ex- 
cept in  a  few  isolated  cases  where  the  corrections  were  known  at  -f-  12^),  the  tempera- 
tures recorded  in  very  cold  weather  have  not  been  accurate.  Indeed,  it  may  be  said 
that  the  minimum  temperatures  in  the  vicinity  of—  A(P  F.  are  probably  on  the  average 
too  low  by  about  4°  F. 

When  all  thermometers  have  been  compared,  the  back  records  of  temperature  can 
then  be  corrected  if  at  any  time  in  the  future  it  should  seem  to  be  a  matter  of  impor- 
tance to  have  this  dono. 

A  series  of  comparisons  of  the  air-tbermometers  has  also  been  made  with  two  mer- 
curial thermometers  every  5^  C.  from  4-  ^°  0.  to  +  ^^  0.,  to  supplement  a  similar 
series  of  comparisons  maoe  at  Baltimore  in  1882. 

All  this  work  is  beinf^  put  together  in  shape  for  publication.  When  completed  it 
will  comprise  calibrations  of  thermometers,  tests  of  various  pressures  on  bulbs  of 
thermometers  as  afiecting  their  readings,  determinations  of  boiling  points  and  fanda- 
mental  distances  on  thermometers,  comparisons  with  air- thermometers  at  low  and  hich 
temperatures,  agreement  of  the  results  with  standard  thermometers  compared  at  the 
International  Bureau  of  Weij^hts  and  Measures,  France,  and  at  Kew,  England,  list  of 
corrections  of  all  Signal  Service  thermometers. 

A  careful  series  of  comparisons  was  made  during  the  year  between  six  new  Fuess 
barometers,  Nos.  132,  141, 150,  152,  177,  and  178,  and  Adie,  Nos.  1526, 15r>5,  and  Green's 
**  Standard,  1879."  Three  of  the  Fuess  barometers  have  certificates  of  corrections  as 
found  by  comparisons  with  the  standard  at  the  Central  Physical  Observatory,  St. 
Petersburg. 

The  resalta  of  the  comparisons  show  that  the  standard  at  St.  Petersburg  is  0.014 
lower  than  the  Kew  standard  as  eiven  by  Adie,  Nos.  1526  and  1555. 

The  Kew  corrections  of  the  Adie  barometers  are  still  retained  as  heretofore  in  de- 
termining the  oorreotiona  of  station  and  inspectors'  barometers. 

Very  respectfiilly  sabmitted. 

T.  EUSSELL, 
Junior  Profe$9ar  Signal  Sarvioe, 
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BXPOBT  OF  OFFICJSB  IN  CEABQE  OF  PUBLICATIONS  DIVISION 

PUBUCATIOKS  PXYXSIOIT,  SzCOrAL  OPflCBy 

WtuiMm§to%,  July  28,  1684. 
To  the  Cms^  Szokal  Ofvigib  of  ths  Abmt: 

Sib  :  )  hftT6  the  honor  to  submit  the  following  report  reletiTe  to  the  Pablicatione 
DiTiflion  for  the  fiaoil  year  endins  Jnne  30, 1884. 

The  work  of  organisation,  whion  at  the  oloee  of  my  last  report  had  not  been  ftiUy 
earried  into  operation,  was  completed  early  in  the  year  and  the  diyision  has  been  since 
mnning  in  sneh  a  manner  as  to  fidly  prove  the  special  advantages  of  the  combina- 
tion of  the  drafting,  printing,  and  distributing  rooms  under  a  common  dLyision. 

The  following  is  a  orief  summary  of  the  work  performed  during  the  year  in  the 

DRAVTIKO-BOOlf. 

Maps  reduced 760 

Maps  transferred  to  stone 552 

Forms  transferred  to  stone , 25 

Misoellaneons  drawings 473 

Maps  backed  and  mounted 27 

Maps  examined  when  printed 802,927 

Maps  designed  and  constructed :  Northwestern  Alaska,  Meroator's  prolection ;  United 
States,  Lorgna's  equal  surface  projection;  Canada,  Lorgna's equal  surfue  projection; 
Atlantic  Ocean,  Lorgna's  equal  surface  projection. 

Two  draftsmen  have  also  entered  data  and  drawn  isobars  and  isotherms  on  366 
dally,  12  monthly  mean  international,  and  24  monthly  review  charts.  The  work  of 
this  room  has  been  materially  increased,  and  a  higher  standard  of  perfection  has 
undoubtedly  been  reached,  as  can  be  readir^  observed  by  an  examination  of  specimens 
of  the  work  and  a  comparison  with  that  of  precediuff  years. 

In  the  printing-room  the  following  is  a  synopsis  of  the  printing  and  lithographing 
performed  during  the  year : 

Daily  bulletin  of  international  observations 193, 208 

Monthly  summary  and  review  of  international  meteorology 7, 370 

Monthly  weather  review 30,700 

Farmers'  bulletins 157,125 

Professional  papers 6,000 

Si^pial  Service  notes 12,000 

Historv  of  the  service 10,000 

Tomaao  circulars 100.875 

General  orders 70,850 

Special  orders 28,130 

Signal  Service  instructions 22,850 

Signal  Service  circulars 19,100 

Post-oifice  wrappers 2,579,500 

Envelopes 558,650 

Forms 282,366 

Letters 6,850 

Letter-heads 11,500 

Miscellaneous 84,916 

There  have  also  been  lithographed: 

Base  maps 370,253 

Morning  maps,  7  a.  m 92,303 

International  charts,  daily 206,787 

Monthly  weather-review  charts 96,160 

Letter-neads 49,980 

Forms 73,260 

Miscellaneous 53,830 
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In  this  sabdiViaion  there  has  aUo  been  decided  improTement.  While  the  quantity 
of  work  performed  doee  not  materially  differ  firom  that  of  last  year,  there  has  been 
marked  improyement  in  its  qnality,  espeoially  in  the  lithograph  charts,  which  wUl 
now  compare  rery  fiivorably  with  those  of  forei^  boreans  and  other  organizations 
for  meteoroloffical  purposes.  This  improvement  is  due  in  part  to  the  superior  work 
furnished  by  tne  drafting-room  as  well  as  to  the  selection  and  assignment  of  competent 
employes  to  duties  in  the  printing-room,  for  which  they  are  specially  adapted.  The 
printing-room  is  now  in  better  condition  than  ever  heretofore,  and  though  there  is 
still  room  for  improvement,  yet  it  is  respectfully  submitted  that  the  character  of  the 
work  done,  the  proportionate  amount  per  man,  and  the  prompt  and  workmanlike  man- 
ner in  which  it  is  handled  and  executed  will  bear  comparison  (especially  in  view  of 
limited  fiusllities,  old  methods  and  appliances)  with  those  of  tne  ordinary  printing- 
offices  of  the  country. 

In  the  distributing  rooms  the  woik  has  been  materially  increased.  In  this  connec- 
tion it  must  be  remembered  that  numerous  publications  are  printed  for  the  division 
by  the  Public  Printer,  and  that  the  distribution  of  these  in  addition  to  the  reenlar 
publications  at  this  office  entails  on  this  subdivision  a  large  amount  of  clerical  and 
other  labor,  such  as  folding,  wrapping,  mailing,  dbc.  The  records  of  the  division  con- 
tain about  2,000  addresses  of  regular  coiieq^ndents  and  co-operators,  including  both 
domestio  and  foreign,  to  whom  publications  are  furnished  regularly.  Besides  these 
there  is  a  large  class  of  casual  recipients  selected  from  the  numerous  miscellaneous 
applicants,  apparently  steadily  increasing,  for  special  publications,  to  whom  such 
copies  are  Judiciously  issued  as  may  be  available  from  time  to  time.  Efforts  have 
alao  been  made  with  a  view  to  the  improvement  of  this  subdivision.  A  different  sys- 
tem of  records  has  been  devised  which  is  soon  to  go  into  operation,  and  which  it  is  be- 
lieved will  be  more  effective  and  better  suited  to  the  requirements  of  the  division. 
The  retained  publications,  the  accumulations  of  past  years,  have  been  in  part  exam- 
ined and  rearranged  in  chronolo^cal  order,  as  far  as  possible,  with  a  view  to  future 
convenience  in  relSarence,  and  this  branch  of  ^e  work  is  to  be  continued  as  time  and 
opportunity  pennit.  Prompt  attention  has  been  paid  to  the  distribution  of  all  publi- 
cations, and  earnest  efforts  made  to  issue  them  as  early  as  possible.  The  compilation 
of  a*  new  and  important  publication  has  been  be^^nn  dunuff  the  year.  The  work  is 
entitled  ''The  Daily  Meteorological  Record,"  and  is  intended  to  take  the  place  of  the 
"  Dailjr  Bulletin  of  Synopsis,  Indications,  and  Facts,"  the  last  volume  ot  which  was 
issued  in  December,  1877.  The  text  of  the  record  is  printed  by  the  Public  Printer, 
as,  owing  to  the  limited  facilities  for  printing  and  the  large  quantity  of  current  work, 
it  cannot  be  done  at  this  office  at  present ;  the  maps  therefor  are  lithographed  here. 
A  division,  known  as  the  ''  Meteorological  Record  Division,"  has  been  established  at 
this  office,  specially  charged  with  the  preparation  of  this  work  for  publication.  To 
the  officer  in  charge  I  leave  its  description,  as  it  is  more  appropriately  his  province. 
A  complete  edition  has  not  yet  been  pnbliiahed,  but  the  wonc  is  progressing  both  in 
the  draughting  and  lithographing  rooms  as  rapidly  as  the  issue  of  current  work  will 
permit.  The  text  is  also  being  printed  by  the  Public  Printer,  and  tiie  publication  of 
the  edition  for  the  fitst  month  is  exx>ected  at  an  early  date. 

The  total  number  of  employes  in  the  division  at  the  close  of  the  year  is  46,  consiat- 
iug  of  31  enlisted  men  and  15  civilians,  classed  as  follows: 

Clerks .' 7 

Draughtsman  In  charge 1 

Draughtsmen 4 

Printer  in  charge 1 

Printers 16 

Xiithographers 4 

Proof-reader 1 

Pressman 1 

Pteasboys 6 

fititchem  and  folders 8 

Engineers 1 

Jfesnengers 1 

liaborers i.  2 

TaM 46 

S.  M.  MILLS, 
(k^tafn,  F{flh  ArtUkrif,  A.  8.  0.,  fo.,  in  ckturpe  PmblieatUnu  DM$Um. 
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OPERATION  AND  ORGANIZATION  OF  STATE  WEATHER  SERVICES. 

SlOMAX.  OFVICSy  WAflHZNQTON,  D.  C, 

S^iemher  8,  1884. 
To  the  Chibf  Signal  Officxr,  U.  8.  A., 

WaMngUm^  2>.  C: 

Sir  :  I  have  the  honor  to  Bubmit  the  following  report  relative  to  the  operations  and 
organization  of  local  State  weather  seryices,  oo>operating  with  the  Signal  Service. 
These  services  were  first  organized  in  compliance  with  yonr  reqnest,  as  presented  to  tlie 
offlcialB  of  the  several  States  in  yonr  circular  issned  in  1881.  Tne  organization  of  these 
services  has  continued  from  year  to  year  with  ^atifVing  results,  and  the  benefits  de- 
rived from  such  services  cannot  well  be  overestimated,  as  they  not  only  aid  the  Signal 
Service  in  the  collection  of  climatic  data,  but  offer  well-organized  channels  for  the 
rapid  distribution  of  storm  and  frost  warnings  which  may  be  issued  by  the  Signal 
Service.    There  are  now  in  operation  local  services  in  the  following-named  States : 

Missouri,  under  direction  of  Prof.  F.  E.  Nipher^  Saint  Louis ;  Indiana,  under  direc- 
tion of  Purdue  University,  La  Fayette;  Iowa,  under  direction  of  Prof.  G.  Hinriohs^ 
Iowa  Citv ;  New  Jersey,  under  direction  of  Mr.  W.  E.  Cass,  Newark ;  Tennessee,  un- 
der direction  of  Hon.  A.  J.  McWhirter,  Nashville;  Illinois,  under  direction  of  Mr.  8. 
D.  Fisher,  Springfield ;  Ohio,  under  direction  ot  Prof.  T.  C.  Mendenhall,  Columbus ; 
Nebraska,  under  direction  of  Prof.  8.  B.  Thompson,  Lincoln ;  Michigan,  under  direc- 
tion of  Dr.  H.  B.  Baker,  Lansing ;  Alabama,  under  direction  of  Prof.  P.  H.  MeJl,  Jr., 
Auburn ;  Louisiana,  under  direction  of  Mr.  B.  S.  Day,  New  Orleans;  Georgia,  under 
direction  of  Prof.  L.  H.  Charbonnier.  Athens;  Mississippi,  under  direetion  of  Prof.  B. 
B.  Fulton,  Oxfrad ;  Kansas,  under  direction  of  Prof.  J.  T.  Lovewell,  Topeka.      « 

During  the  year  services  have  been  organized  in  Louisiana,  Alabama,  Mississippi^ 
and  Georgia,  and  efforts  are  now  beins  made  to  extend  these  organizations  to  Minoe- 
sota,  Iforth  Carolina,  and  Pennsylvanuk,  with  hope  of  success. 

A  want  of  Ainds  has  prevented  this  service  from  supplying  the  necessary  instru-' 
ments  to  State  services,  and  it  is  recommended  that  provisions  be  made  in  the  appro- 
priation of  the  coming  vear  fbr  sufficient  funds  for  this  purpose,  as  by  this  means  State 
■ervioes  could  be  organized  in  a  number  of  States  and  tne  present  State  services  could 
be  perfected  and  made  more  valuable. 

The  inclosed  report  of  my  visit  to  the  several  States  indicates  the  greatest  interest 
taken  in  this  subject  by  State  authorities  and  those  interested  in  the  safety  of  crops 
liable  to  be  lost  by  frost. 

The  State  services  should  receive  assistance  from  the  local  State  governments  and 
be  organized  bv  legislative  enactment.  This  is  the  case  in  Ohio  and  Iowa,  and  when 
the  people  of  the  several  States  recoffnize  the  viUue  of  these  channels  of  distribution 
of  information  to  the  agricultural  districts  other  States  will  follow  the  example  of 
those  named. 

The  State  service  of  Nebraska  held  a  convention  of  its  observers  at  Lincoln  on  Feb- 
ruary 11,  1884,  and  the  Signal  Service  was  represented  at  that  convention  by  Sorf^. 
A.  Pollok,  who  ffave  full  explanations  of  the  work  of  the  Signal  Service  and  descrip- 
tions of  meteorological  instruments  and  manner  of  using  them.  Sergeant  Pollok'a 
paper  is  of  general  interest,  and  therefore  forms  a  part  of  this  report 

The  local  service  of  Louisiana  has  adopted  the  cold- wave  signal  as  a  frost  signal, 
and  complete  arrangements  have  been  made  by  the  chief  of  that  service  to  display 
this  signal  at  all  his  stations,  when  warning  may  be  given  by  the  Signal  Service  of 
the  approach  of  freezing  weather. 

The  service  in  Alabama  has  also  adopted  the  cold-wave  signal,  and  arrangements 
have  been  made  with  the  railroads  in  Alabama  to  carry  the  information  of  approach 
of  cold  waves  in  that  section. 

The  Alabama  service  has,  in  addition  to  the  observations  and  monthly  bulletins,  a 
system  of  weather  signals,  covering  the  greater  portion  of  the  State,  the  weather 
forecasts  being  made  by  tnis  service  and  telegraphed  each  day  to  the  chief  of  that 
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■errioe,  who  dintribtiteB  the  forecasts  by  means  of  flags,  indicating  the  character  of  the 
weather  expected. 

A  meteorological  society  has  been  formed  in  New  England,  the  work  of  which  is 
somewhat  similar  to  the  work  of  the  State  ses^ices,  and  excellent  results  are  antici- 
pated from  the  monthly  bulletins  which  have  been  promised  from  that  organization. 
As  an  evidence  of  the  work  performed  by  the  local  services,  I  submit  the  monthly 
summaries  made  up  from  the  State  bulletins  for  July,  1884. 
I  am,  very  respectfrdly,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
Flr$i  Lieutenant,  Fourth  ArHlUry,  A.  S.  0.  and  Aa^t. 

The  following  is  a  list  of  inclosnres: 

1.  Beport  of  Xieutenant  Dunwoody  to  the  Chief  Signal  Officer  on  the  efforts  made 
to  extend  or  organize  local  State  weather  services. 

2.  Lieutenant  Dunwoody's  remarks  at  the  meeting  of  the  Wisconsin  State  grange 
at  Madison,  December  13,  1683. 

X  Extract  from  the  Louisville  Courier- Journal,  I>ecember  20, 1883. 

4.  Extract  from  the  Statesman,  Austin,  Tex.,  January  9, 1884. 

5.  Extract  from  the  Gazette,  Li  tile  Rock,  Ark.,  January  13,  1884. 

6.  Letter  of  Hon.  P.  Dunn,  M.  C,  published  in  the  Little  Bock  Gazette. 

7.  Extract  from  the  Times-Dc'mocraf ,  New  Orleans,  La.,  January  16, 1884. 

8.  Extract  from  t-he  Daily  Picayune,  New  Orleans,  La.,  January  17, 1884. 

9.  Circular  letter  of  Professor  Mell,  published  in  the  Advertiser. 

10.  Extract  from  the  World,  Nashville^  Tenn.,  February  1,  1884. 

11.  Extract  from  the  State  Journal,  Lincoln,  Nebr.,  February  12,  1884. 

12.  Bemarks  of  Sergeant  Pollok,  at  the  convention  of  the  Nebraska  State  weather 
observers  at  Lincoln. 

13.  Circular  letter  issued  by  the  Indiana  weather  service,  March  10, 1884. 

14.  Circular  issued  by  the  Louisiana  weather  service,  April  27,  1884. 
16.  Extract  from  Sunday  States,  New  Orleans,  La.,  May  18, 1884. 

16.  Circular  letter  of  Prof.  W.  W.  Payne,  Northfield,  Minn. 

17.  Cixciilar  explaining  the  weather  signals  of  the  iUabama  weather  service. 

18.  Circular  of  the  New  England  Meteorological  Society. 

19.  Cold-wave  circular  issued  by  the  Chief  Signal  Officer. 

20.  Frost  and  cold  wave  circular  issued  by  the  Louisiana  State  weather  service. 

21.  Extract  from  the  State  weather  service  reports  as  published  in  the  Monthly 
Weather  Review  for  July,  1884. 

22.  Circular  addressed  to  legislators  and  others  by  the  chief  of  the  Alabama  Stat» 
veaiher  service. 

23.  Copy  of  bill  establishing  a  meteorological  bureau  for  the  State  of  Ohio. 


L 

Washingtok,  D.  C, 

Marok  31, 1884. 
To  the  CmBV  Sionax.  Oftxcbr,  U.  8.  A., 

WaehtngtaUf  D,  C. : 

Sir:  I  have  the  honor  to  report  that  in  compliance  with  letter  of  instructions  dated 
November  30, 1883, 1  visited  the  following  points  for  the  purpose  of  either  extending 
or  organizing  local  State  weather  services,  to  co-operate  with  the  Signal  Service  in  the 
collection  and  distribution  of  meteorological  reports.  I  left  this  city  on  the  9th  of 
December  last  and  went  direct  to  Chicago,  where  I  made  a  general  inspection  of  the 
meteorological  station.  I  found  the  station  in  charge  of  Private  E.  P.  Callaway,  with 
Private  P.  M.  Hutchinson  as  assistant,  Sergeant  Norrington  being  absent  on  an  inspec- 
tion tour.  He  was  authorized  to  make  inlpection  of  railway  bulletin  stations  if  said 
inspection  could  be  made  without  expense  to  the  Signal  Service. 

With  a  view  of  learning  what  efforts  were  being  made  to  extend  the  usefulness  of 
this  service  in  Chicago  I  called  for  the  station  recora  book,  and  was  informed  that  the 
assistants  know  nothing  of  the  books  of  the  office,  and  that  neither  had  any  knowl- 
edge of  such  a  book  being  kept  at  that  station. 

The  assistants  were  intelligent  and  fully  competent  to  perform  the  usual  duties  re- 
<^uired  at  stations,  but  neither  assistant  was  looking  forward  to  the  service  as  a  voca- 
tion, or  expecting  promotion  for  efficiency  or  fidelity  in  his  work.  They  both  hoped 
to  find  something  more  profitable  to  do  and  apparently  were  waiting  for  an  opportunity 
to  leave  the  Signal  Service  and  did  not  appear  to  be  satisfied.  •  They  knew  scarcely 
anything  about  the  board  of  trade.  I  took  Frivate  Callawa  y  with  me  ( u  the  board  of 
trade  and  called  on  the  meteorological  committee.    The  president  of  this  committee 
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said  that  he  took  mnoh  interest  in  the  senrioe,  bnt  he  had  not  received  the  Weattier 
Review  for  some  months,  and  he  supposed  it  had  been  discontinued. 

I  found  the  indications,  fanner's  bulletin,  not  posted  in  the  frame,  but  lying  on  a 
shelf,  white  side  up,  and  it  had  been  used  as  pencil  paper  hj  some  memoer  of  the 
board  in  oaloulatinff  results  of  some  transaction.  M^  general  impression  was  that 
tiiere  was  an  exoelfint  field  for  Signal-Service  work  m  the  city,  and  that  but  little 
was  being  done  to  adyanoe  the  interests  of  the  serrice. 

The  asustants  knew  very  little  about  the  i^neral  work  of  the  office,  and  complained 
that  the  sergeant  kept  them  almost  entirely  in  ignorance  of  such  work,  and  they  were 
only  required  certain  duties.  I  Judge  that  they  must  be  correct  from  the  inability  of 
the  assistant  in  charge  to  give  information  on  many  points.  Neither  of  the  assistants 
could  teU  where  the  sergeant  resided. 

I  called  on  Mr.  Stiiwell  to  arrange  for  the  display  of  the  cold- wave  signal  from  the 
tower  of  the  Northwestern  Depot  m  the  city,  and  made  arrangements  for  tlie  display 
of  the  signal  by  the  watchman  of  the  building.  The  arraogement  was  completed 
after  my  return  from  Saint.Paul,  a  few  days  later. 

After  completing  these  arrangements  I  visited  Madison,  Wis.,  caliing  upon  the 
governor  of  the  9tate  and  Proreseor  Holden,  of  Washburn  Observatory,  who  was 
much  interested  in  the  establishment  of  a  State  weather  service  in  Wisconsin.  I  con- 
ferred with  Flt>fessor  Henry,  of  the  Agricultural  CollM|e,  and  arranged  to  address  the 
State  grange  which  was  in  session  at  the  capitol  building  at  the  time  of  my  visit. 

I  was  presented  to  this  bodjr  by  Governor  Rusk,  and  explained  the  efibrts  which 
were  being  made  by  the  Chief  Signal  Officer  to  aid  the  farmers  of  the  countrv  in  com- 
municating information  which  the  Signal  Service  collected.  I  gave  an  outline  of  the 
State  service  organizations,  and  expuuned  to  them  the  efibrts  which  the  service  had 
made  to  warn  tnem  last  September  of  the  frost  which  injured  the  tobacco  crop.  I 
told  them  that  on  September  7  the  Chief  Signal  Officer  sent  a  message  to  Madison 
telling  them  of  the  approach  of  the  frost  on  September  8  and  9,  and  that  the  message 
did  not  go  out  of  the  Madison  teieeraph  office,  owing  to  a  want  of  proper  organisa- 
tion. The  governor  at  this  point  of  my  remarKs  stated  to  the  grange  thi^  he  could 
confirm  what  I  had  said  relative  to  the  dispatch,  and  that  the  Signal  Service  had  given 
the  forty-eight  hours'  notice  of  this  frost  which,  if  it  had  been  properly  distributed, 
would  have  saved  the  farmers  in  this  viclnitv  thousands  of  dollars. 

The  grange  passed  a  resolution  directing  that  all  possible  aid  be  given  to  organize 
a  State  weather  service. 

Since  my  return  I  have  written  to  Professor  Holden  suggesting  that  while  we  are 
waiting  for  instruments,  it  would  be  well  to  start  the  fiag  signals  similar  to  those 
proposed  in  Indiana,  and  I  hope  by  this  means  to  attract  much  attention  to  the  Signal- 
Service  work,  and  in  this  wiw  secure  a  permanent  organization  of  the  State  service. 

I  next  visited  Prof.  W.  W.  Payne,  at  Northfield,  Minn.,  and  found  LIm  in  charge  of 
astronomy  and  mathematics  at  the  Carleton  College.  He  is  a  competent,  euthasiastic 
scientiBt,'and  well  qualified  to  perform  the  duties  of  chief  of  State  weather  service^ 
and  with  a  supply  of  instruments  he  would  be  able  to  do  excellent  work  in  Minnesota. 
He  gives  time  to  a  number  of  railroads  and  scknowledges  the  aid  which  he  has 
received  in  this  work  from  the  Chief  Signal  Officer.  The  college  is  in  a  fiourishing 
condition,  audi  the  local  ststion,  under  charge  of  Professor  Payne  and  one  of  the  stu- 
dents of  the  college,  is  well  located,  and  records  are  properly  kept.  Professor  Payne 
states  that  he  would  use  all  the  infiuence  of  the  college  and  his  personal  influeaoe  to 
secure  the  appropriatiou  for  instruments  necessary  to  organize  the  State  service. 

Upon  my  return  I  visited  the  station  at  Saint  Paul  in  charge  of  Sergeant  Lyons,  who 
is  a  faithful  and  competent  man  and  was  anxious  to  have  a  full  inspection  of  his  sta- 
tion made,  as  it  was  nis  first  station.  He  stated  that  his  barometer  needed  cleaning, 
but  as  I  had  no  barometer  I  did  not  coiudder  it  safe  to  undertake  this  work.  He  aLMi 
states  that  the  work  and  hours  at  that  station  required  an  assistant  and  wished  that 
I  would  so  state  to  the  Chief  Signal  Officer.  As  to  the  work,  I  presume  it  is  greater 
than  at  Springfield,  UK,  but  the  hours  are  nearly  the  same,  and  I  had  no  complaint 
from  Serseant  Jenninss,  although  at  the  latter  station  I  observed  that  the  sergeant 
was  much  confined.  I  think  it  quite  confining  for  men  In  the  Mississippi  Yalfoy  to 
be  in  charge  of  stations  without  an  assistant,  Slthough  there  are  many  onaineaB  man 
not  so  well  paid  who  have  more  hours  of  du^. 

After  leaving  Saint  Paul  I  returned  to  Chicago  and  completed  arrangements  for  the 
display  of  the  cold-wave  signals  at  the  Northwestern  Depot  in  that  city.  The  legis- 
lature of  Kentucky  was  to  meet  on  the  2d  of  January,  and  I  therefore  concluded  it 
would  be  best  to  visit  Frankfort  before  that  date,  and  not  wait  until  I  had  visited  all 
other  parties  named  in  the  order;  so  I  went  to  frankfort  from  Chicago,  stopping  at 
La  Fayette,  Ind.,  on  the  16th,  to  confer  with  Mr.  W.  H.  Ragan,  chief  of  the  State 
weather  service  of  Indiana.  I  found  the  central  station  of  the  service  well  located, 
with  the  exception  of  the  thermometer-shelter,  which  should  have  been  ventilated, 
tfnd  this  was  noted  by  Mr.  Ragan.    This  service  was  removed  from  Indianapolis  at 
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the  close  of  the  last  fiscal  year,  owing  to  ikiltire  of  the  legislature  to  appropriate 
fands  for  use  of  State  offices. 

I  called  upon  the  president  of  the  college.  Dr.  Smart-,  and  presented  fully  the  plan 
for  increasing  the  usefolness  of  the  Indiana  State  weather  service  by  adding  railway 
signals,  the  college  to  be  the  distributing  point  of  speciol  indications  sent  to  the 
State. 

He  expressed  much  interest  in  .this  plan,  and  stated  that  he  would  take  immediate 
action  to  secure  the  signals  for  the  two  lines  of  railroad  crossing  the  State,  operated  by 
the  Louisville,  New  Albany  and  Chicago  Railroad,  provided  I  could  secure  the 
co-operation  of  the  railroad  in  this  matter.  t 

I  visited  Louisville  on  the  16th  and  called  Upon  the  railway  officials,  who  approved 
of  the  plan,  and  I  so  informed  Mr.  Hagan  at  La  Fayette.  I  visited  the  sienal  station 
at  Louisville,  and  the  members  of  the  meteurological  committee.  Founa  the  station 
in  good  order;  both  Sergeant  Dey  and  Assistant  Curtis  were  well  spoken  of  by  those 
with  whom  their  business  brought  them  in  contact.  I  do  not  like  the  window  shelter 
at  this  station,  and  am  confident  that  it  is  affected  by  the  temperature  of  the  building 
and  room.  I  met  the  proprietor  of  the  Courier- Journal  and  explained  the  object  of 
my  visit,  and  he  directed  a  special  correspondent  to  call  at  my  hotel,  b^  appointment, 
and  kindly  published  a  very  iavorable  article  on  the  subject,  copy  of  wntch  is  here- 
with. 

I  visited  Frankfort,  calling  first  on  Mr.  Went,  who  is  the  associate  to  the  commis- 
sioner of  education  of  the  State,  and  the  voluntary  Signal  Service  observer  at  that 
point.  He  presented  me  to  the  governor,  Proctor  Knott,  to  whom  I  explained  the 
general  pl&n  of  State  weather  services,  and  he  wished  me  to  meet  the  new  commis- 
sioner of  agriculture,  Mr.  Johnson :  also  stating  that  Mr.  Johnson  could  arrange  to 
take  charge  of  the  work.  I  met  Mr.  Johnson,  and  also  Mr.  Proctor,  state  geologist 
of  Kentucky,  and  gave  them  an  outline  of  the  proposed  plan  of  work,  and,  later, 
sent  Mr.  Went  a  draft  of  what  I  thought  necessary  to  secure  a  State  law  to  give  this 
matter  a  preliminary  organization. 

I  left  Frankfort  on  the  19th  and  went  to  Springfield  via  Saint  Louis,  going  through 
the  new  office  in  the  latter  city,  which  had  been  moved  to  the  Government  ouilding. 
I  found  this  office  in  excellent  condition,  and  the  business  was  conducted  in  a  satis- 
fiactory  manner. 

I  think  it  probable  that  the  location  of  the  rain-gauge  on  the  roof  of  this  building 
will  not  secure  proper  records  of  rainfall  and  certainly  not  of  snowfall ;  and  at  sta- 
tioDH  where  abnormal  air  currents  are  formed,  owing  to  high  chimneys,  mansard 
roofii,  and  irregular  surfaces,  I  should  recommend  that  the  rain-gauge  be  placed  at 
some  open  space  as  near  as  practicable  to  the  office.  For  the  pur|Hise  of  securing  a 
good  location  for  a  voluntary  station  near  Saint  Louis,  I  accompanied  Senator  Mac- 
Orath  to  the  College  of  the  Christian  Brothers,  which  is  located  5  miles  west  of  the 
city  hall  on  elevated  ground ;  and  excellent  opportunity  is  now  offered  to  not  only 
secure  a  valuable  series  of  observations,  but,  at  the  same  time,  to  extend  the  knowl- 
edge of  meteorology  to  the*  large  class  of  students  who  attend  this  college.  The 
college  has  since  been  designated  as  a  voluntary  station,  and  instruments  ordered. 

I  called  on  Mr.  S.  D.  Fisner,  at  the  state-house  in  Springfield,  on  the  22d,  and  found 
him  anxiously  awaiting  my  arrival,  as  he  is  looking  forward  to  the  increase  of  the 
meteorological  feature  of  his  work.  Mr.  Fisher  has  utilized  meteorological  data  more 
than  any  other  man  in  the  agricultural  departments  of  States,  by  publishing  in  his 
monthly  crop  reports  the  actual  and  average  of  season  and  of  monthly  temperature 
and  rainfall  for  the  past  six  years,  and  he  is  desirous  of  extending  the  system  of 
reports,  which  can  be  readily  done  if  instruments  are  furnished.  Mr.  Fisher  also 
stated  that  he  would  urge  the  Senators  in  Congress  to  look  after  the  Signal- Service 
appropriation  for  instruments.  The  system  of  flag  signals  has  also  been  proposed  to 
Mr.  Fisher  for  Illinois. 

After  leaying  Springfield  on  the  23d,  I  visited  my  home  at  Fairfield,  Iowa,  remain- 
ing there  until  the  evening  of  the  25th,  when  I  left  Fairfield  for  Topeka,  Kans.,  at 
which  point  I  met  Professor  Lovewell,  in  charge  of  the  Kansas  State  weather  service. 
Professor  Lovewell  has  recently  been  appointed  meteorologist  to  the  State  Board  of 
Agriculture,  and  will  doubtless  have  many  opportunities  to  increase  the  Kansas  State 
weather  service  during  the  year.  He  has  ten  rain-gauges  and  a  necessary  supply  of 
blanks,  but  no  thermometers.  With  these  instruments  he  would  be  able  to  secure 
observers  in  almost  every  county  of  the  State.  Transportation  to  the  western  part 
of  the  State  has  been  furnished  by  the  Union  Pacific  Railroad,  upon  the  request  of 
the  Chief  Sigual  Officer  to  the  general  manager  at  Kansas  City. 

Professor  Lovewell  informed  me  of  a  certain  circular,  which  had  been  issued  by 
some  one  connected  with  the  Signal  Service,  urging  those  to  whom  it  was  sent  to  use 
their  influence  against  the  Signal  Service.  I  could  not  secure  a  copy  of  this  circular, 
but  think  I  shall  yet  be  able  to  do  so,  when  I  shall  submit  it  to  the  Chief  Signal 
Officer.  I  visited  Kansas  City  on  the  27th  for  the  purpose  of  looking  after  the  above 
circular,  and  also  to  confer  with  Mr.  Case,  postmaster,  relative  to  the  establishment  of 
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a  oold-wave  signal  station  at  that  point,  and  made  the  necessary  arrangements  for 
two  signals,  one  at  the  post-office  and  one  at  the  Union  Depot. 

On  the  28th  I  left  Kansas  City  for  Texas,  going  via  £1  Paso,  and  taking  six  days 
leave  of  absence  to  attend  to  some  private  business.  I  inspected  the  station  at  £1 
Paso,  Sergeant  O'Dowd  in  charge,  corrected  the  location  of  rain-ganees,  so  that  each 
would  haYO  the  same  exposure,  examined  the  station  books  and  found  them  well  kept 
and  up  to  dat^.  After  securing  a  letter  of  introduction  to  the  governor  of  Texas  and 
other  prominent  citizens  of  Austin,  I  left  £1  Paso  for  the  last-named  place  on  the  6th, 
and  arrived  at  Austin  on  the  8th.  Professor  Brown,  of  the  State  University,  was 
much  iuterested  in  the  work  of  a  Texas  State  weather  service,  and  introduced  me  to 
the  professors  of  the  university  for  the  purpose  of  enabliug  me  to  fully  explain  the 
plan  of  work. 

I  called  on  Governor  Ireland,  and  secured  an  interview  with  the  editor  of  the 
Statesman,  who  published  a  very  excellent  article  in  his  paper  of  the  9th.  I  will 
add  that  Texas  is  one  of  the  most  important  States  for  the  organization  of  a  weather 
service,  and  much  benefit  may  be  derived  from  the  warnings  which  the  Signal  Serv- 
ice can  give  and  thus  have  properly  distributed.  I  am  in  doubt,  after  visiting  the 
State  capital  and  seeing  the  incomplete  condition  of  the  universityj  whether  this  is 
the  best  point  for  the  central  station.  It  might  be  well  to  place  it  in  Galveston  and 
have  the  sergeant  at  that  point  aid  in  organizing  it. 

I  arrived  at  Little  Rock  on  the  12th,  and  inspected  the  station  under  charge  of  Ser- 
geant Simons,  who  deserves  credit  for  the  manner  in  which  he  conducts  the  bnsiuess 
of  his  office  and  his  high  standing  in  the  community.  He  is  a  member  of  the  staft'  of 
the  State  Medical  College,  and  it  is  this  branch  of  the  State  college  that  will  assume 
charge  of  a  State  weather  service  as  soon  as  instruments  can  be  furnished.  I  viHited 
the  Cotton  Exchange  of  Little  Rock,  and  explained  to  the  members  the  object  of 
my  visit,  and  they  immediately  drafted  and  passed  a  strong  resolution  urging  the 
members  of  Congress  to  aid  in  this  ^ork  by  providing  the  necessary  fnuds.  I  found 
a  general  disposition  to  favor  the  Signal  Service  and  its  work  and  a  readiuess  to  ac- 
knowledge the  usefulness  of  its  reports. 

From  Little  Rock  I  went  to  New  Orleans,  where  I  arrived  on  the  16th;  visited  the 
signal  office  and  addressed  the  sugar  convention  on  the  evening  of  that  day.  This 
convention^  after  hearing  of  the  object  of  the  Chief  Signal  Officer  in  organizing  a  State 
service  in  Louisiana,  appointed  a  committee  to  meet  committees  from  the  Cotton  Ex- 
change, Sugar  Exchange,  and  Produce  Exchange  at  2  o^clock,  in  the  Cott-ou  Exchange 
building,  on  the  following  day,  to  make  the  necessary  arrangements  to  organize  a 
State  service  without  waiting  for  State  or  Congressional  aid.  I  met  the  committee 
per  engagement,  and  it  was  agreed  that  each  ot  the  organizations  named  should  give 
the  necessary  amount  to  make  np  |1,500,  the  amount  required  to  establish  this  service. 
I  have  learned  since  that  the  whole  amount  of  money  has  been  appropriated  and  that 
the  organization  is  in  progress.  The  commissioner  of  agriculture  of  the  State  was  to 
take  charge  of  it  until  the  State  made  an  organization,  but  I  have  not  yet  learned 
what  arrangement  has  been  made  as  to  the  head  of  the  State  service. 

I  next  visited  Montgomerjr,  calling  on  the  governor  of  Alabama,  and  receiving  fi:x>m 
him  letters  to  the  commissioner  of  agriculture,  Judge  Betts,  who  was  at  the  State 
college  at  Auburn.  I  called  on  Judge  Betts,  who  referred  me  to  Prof.  P.  H.  Mell,  jr., ' 
professor  of  chemistry  at  the  State  Agricultural  College,  as  the  proper  person  to  take 
charge  of  this  work.  I  found  Professor  Mell  much  pleased  with  the  plan,  and  he  has 
taken  much  interest  in  his  work,  having  organized  his  State  service  so  far  as  to  be 
able  to  commence  operations  on  April  1,  proximo. 

The  accompanying  papers  contain  a  published  letter  from  Professor  Mell  to  the  cit- 
izens of  Alabama,  which  will  exhibit  the  energy  with  which  he  has  entered  upon  his 
duties. 

I  next  called  on  Mr.  Henderson,  commissioner  of  agriculture  of  Geor^a,  who  has 
taken  some  interest  in  the  meteorological  work  of*  the  Stale  in  connection  with  the 
agricultural  reports.  I  found  that  while  something  might  be  done  by  having  the 
service  under  the  commissioner  of  agriculture,  more  might  be  accomplished  by 
placing  the  State  service  at  some  college  in  the  State,  and  therefore  took  advantac^eof 
Professor  MelVs  recommendation  of  Professor  Charbonnier,  at  Athens,  Ga.  The  Chief 
Signal  Officer  has  recently  received  a  letter  from  Professor  Charbonnier,  stating  that 
he  would  undertake  the  establishment  of  a  State  service  if  furnished  with  the  cotton 
reports  and  instruments,  and  I  think  it  would  be  well  to  place  the  State  service  at 
Athens,  if  such  could  be  done  without  offense  to  the  commissioner  of  agriculture, 
and  I  think  it  can  be. 

I  visited  Nashville,  Tenn.,  for  the  purpose  of  conferring  with  Hon.  A.  J.  McWhirter, 
chief  of  the  State  weather  service  of-  Tennessee,  but  ^und  that  he  was  absent  in 
Washington,  having  gone  there  chiefly  in  the  interests  of  his  State  service.  I  in- 
spected the  signal  office  under  Sergeant  Jesunofsky.  The  cold-wave  flag  was  up 
when  I  entered  the  city,  and  I  heard  many  commendatory  remarks  as  to  the  value  of 
the  Signal  Service  by  citizens. 
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I  left  Nashville  on  the  2lBt  for  Lonisyille,  when  I  called  again  npon  the  officials  of 
the  Louisville,  New  Albany  and  Chicago  Railroad  relative  to  train  signals.  The 
soperintendent  of  the  road  informed  me  that  he  woald  be  pleased  to  try  the  signals, 
and  wished  to  obtain  models  or  samples  of  the  signals  so  that  he  could  tell  Just  how 
to  place  them  on  the  cars.    I  so  informed  Mr.  Ragan. 

The  inclosed  clippings  from  newspapers  contain  articles  published  in  every  place 
which  I  visited  during  the  trip. 
I  left  Louisville  on  the  23d  and  arrived  at  this  city  on  the  24th. 
I  am,  very  respectfully,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
First  Lieutenant,  Fourth  AriilUry,  J.  8.  O.  amd  Awt. 


II. 

Madison,  Wis.,  December  13, 1883. 

At  the  meeting  of  the  Wisconsin  State  Grange,  Lieut.  H.  H.  C.  Dnnwoodv,  of  the 
Chief  Sif^al  Office,  Washington^  was  introduced,  and  made  a  speech  relative  to 
establishing  a  State  weather  service  in  Wisconsin,  such  as  has  already  been  estab- 
lished in  Indiana,  Illinois^  Nebraska,  Kansas,  Iowa,  Ohio,  and  other  States.  He  said 
that  he  visited  Wisconsin  m  behalf  of  the  Government,  and  that  the  plan  of  the  service 
was  t«  have  a  volunteer  in  each  county  of  the  State  take  daily  observations  of  the 
weather,  and  at  the  end  of  each  month  transmit  the  result  to  a  central  station,  to  be 
located  at  the  university.  Here,  from  all  the  reports,  a  bulletin  would  be  prepared, 
showing  the  rainfall  of  the  month  just  passed,  and  this  could  be  issued  to  the  people 
of  the  State  through  the  medium  of  the  press.  From  a  perusal  of  this  farmers  could 
form  a  pretty  correct  opinion  as  to  the  prospect  of  the  yield  to  be  expected,  knowing 
whether  the  rainfall  had  been  too  light,  Just  right,  or  too  excessive — which  would  be 
valuable  to  them.  Then,  again,  if  such  a  scheme  was  introduced,  there  would  be  a 
ready  means  of  distributing  predictions  as  to  weather  furnished  from  Washington. 
The  Government's  motive  was  entirely  unselfish  and  was  only  to  aid  the  farmers, 
though  indirectly  the  Government  would  be  benefited  in  securing  detailed  state- 
ments of  the  weather  from  all  the  counties  of  the  State.  It  was  the  intention  of  the 
Government  to  start  the  scheme,  furnish  the  necessary  implements,  &o.,  and  then 
leave  the  legislatures  of  the  various  States  to  relieve  it  as  soon  as  possible.  The 
speaker  desired  the  farmers  to  consider  the  matter,  and  when  the  proper  time  arrived 
to  use  their  influence  on  the  legislature. 

Professor  Whitney,  of  Michigan,  was  called  upon,  and  said  that  he  thought  the 
farmers  of  the  country  ought  to  be  aided  bv  the  Gk>vernmeut  as  much  as  commerce, 
and  that  he  believed  the  weather-service  scheme  suggested  to  be  a  good  one.  To  the 
patrons  he  desired  to  say  that  the  present  year  had  l^n  the  most  successful  in  their 
his  ory. 


III. 

[Coarier-Jonrnal,  LonSsviUe,  Ky.,  December  20, 1883.] 

•  •  «  »  «  •  • 

STATE  WBATHER  SERVICES. 

To  perfect  the  Signal  Service  system,  to  extend  its  influences,  to  observe  more  ac- 
curately, and  to  report  and  publish  more  promptly  and  widely  all  atmospheric  changes 
are  certainly  objects  which  should  enlist  the  attention  of  our  legislators  and  secure 
the  support  of  public-spirited  citizens. 

The  movement  of  most  importance  ^nst  now  contemplates  the  establishing  of  State 
bureaus  throughout  the  country,  which  will  observe  roost  carefully  local  climatic 
conditions,  make  these  observations  matters  of  record,  report  them  to  the  chief,  and 
thus,  in  connection  with  the  observations  of  the  Signal  Service,  do  much  to  extend 
the  benefits  of  that  department  and  to  advance  the  whole  science  of  meteorology. 

The  expense  of  such  an  organization  is  li^ht.  The  idea  is  to  make  the  service  vol- 
untary, under  the  charge  of  a  director  appointed  by  the  governor.  In  this  State  this 
work  might  be  assigned  to  the  commissioner  of  agriculture  or  some  other  officer  of 
the  State,  and  a  clerk  appointed  to  facilitate  business.  In  each  county  there  should 
be  a  volunteer  observeri  who  would  make  a  daily  record  and  a  monthly  report.  It 
wonld  be  desirable  to  have  all  the  instruments  used  df  uniform  pattern,  submitted  to 
standard  tests,  in  order  to  give  full,  positive,  and  comparative  value  to  the  records. 
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These  instrumentB  should  include  one  maximum  and  minimum  thermometer,  one  dew- 
point  or  other  hygrometer  and  rain-eauge,  which  would  cost  probably  |15.  The 
•director  at  the  capital  would  issue  each  month  a  review  of  the  weather,  which  would 
be  furnished  to  each  observer  and  also  given  to  the  press. 

In  this  manner  it  will  be  possible  to  accumulate  in  a  short  time  such  an  array  of 
iacts,  such  trustworthy  information,  that  weather  forecasts  will  not  be  all  kQ^m^ 
but  it  will  be  possible,  at  least  a  little  while  in  advance,  to  foretell  tornadoes,  frosts, 
4ind  similar  disasters,  especially  those  of  a  local  character.  Over  the  territory  be- 
tween the  Rocky  Mountains  and  the  Atlantic  there  are  about  ninety  stations;  neces- 
sarily they  are  far  apart>,  and  local  atmospheric  disturbances  of  an  important  char- 
■acter  often  escape  notice.  It  would  not  be  so  had  each  State  a  well-organized  weather 
Ijureau,  such  as  we  have  described. 

Some  SUtes  have  already  entered  on  the  work  with  most  gratifying  results.  The 
complete  success  which  is  anticipated  will  only  come  when  each  State  does  its  part. 
It  should  not  be  said  of  Kentucky  that  we  have  neglected  a  matter  of  such  importance 
to  the  entire  conmiunity,  especially  to  the  farmers.  The  next  legislatnjv  should,  we 
think,  make  the  necessary  appropriation,  authorize  the  governor  to  make  the  ap- 
pointments, and  to  establish  this  bureau  on  the  proper  basis. 


IV. 
TTIm  Ststeaman.  Anstlii,  Tex.,  JannMyO,  1884.1 
WEATHER  SKRVICE   FOR  STATES. 

Xiient.  H.  H.  C.  Dun  woody,  of  the  United  States  Army,  is  in  the  city,  consulting  with 
«our  State  officers,  the  members  of  the  University  faculty,  and  other  persons,  in  regard  to 
the  establishment  of  a  weather  service  for  the  State,  to  act  in  conjunction  with  the  United 
^States  Weather  Bureau.  No  better  time  could  have  been  selected  to  present  this  question 
€or  general  consideration.   Here  is  the  legislature  in  session ,  the  stockmen  in  council,  and 
the  laud  agents  of  the  State  in  consultation,  while  leading  men  are  here  from  every  part 
of  the  State.  At  present  the  Federal  Government  has,  between  the  Rocky  Mountains  and 
the  Atlantic  Ocean,  somewhere  in  the  neighborhooid  of  a  hundred  Signal  Service  sta- 
tions, firom  which  are  sent  to  Washington  three  daily  meteorological  observations, 
Xrom  which  forecasts  of  the  weather  are  made.    These  stations  are  necessarily  at 
^reat  distances  from  each  other,  and  to  make  the  system  more  complete  it  is  proposed 
that  each  State  have  an  independent  weather  service  for  the  purpose  of  gathering 
.-and  utilizing  local  climatic  data.    Through  so  cotnplete  a  system  the  people  of  the 
entire  country  would  in  time  become  conversant  with  physical  conditions  of  all  por- 
tions of  the  country,  and  they  would  be  guided  thereby.    In  tornado  seasons  these 
•observations  would  be  invaluable  as  warnings,  and  in  the  winter  season  we  would 
know  in  Texas  when  a  norther  was  approaching  days  beforehand.    It  is  suggested 
that  State  weather  service  be  wholly  voluntary,  under  the  direction  and  snpennteud- 
-enceof  a  director,  appointed  by  the  governor,  or  it  might  be  made  part  of  the  duties 
•of  some  aliieady  existing  officer.    Tne  secretary  of  the  board  of  education  in  this 
£tate  might  be  empowered  to  look  after  the  service.    The  observer  in  each  county 
might  be  a  volunteer,  or  the  service  might  be  Imposed  upon  some  county  officer.    In 
specifications  proposed  for  the  State  bureaus  it  is  submitted  that  the  instruments 
used  should  be  of  uniform  patterns,  carefully  tested  before  use  by  comparison  with 
known  standards,  and  should  include  at  least  one  maximum  and  one  minimum  ther- 
.moooeter,  one  dew-point  or  other  hygrometer,  and  rain-gauge,  all  of  which,  with  a  sup- 
rply  of  blanks  and  stamped  envelopes  for  one  year,  it  is  stated,  need  not  cost  more 
tthan  $15  per  station.    The  director  should  be  fully  impressed  with  the  importance  of 
the  work  and  should  issue  each  month  a  **  review  of  the  weather,"  as  obtained  from 
the  State  observations ;  this  review  to  be  furnished  to  each  county  paper  for  pnblioa* 
tion  and  to  each  observer  within  ten  days  after  the  close  of  the  month.    Some  of  the 
States  have  alreadv  established  services,  which  are  sustained,  as  they  should  be,  at 
public  expense^  and  Texas  should  not  hesitate  to  enact  at  the  earliest  day  a  measure 
of  this  sort.    Iowm  appropriates  only  $1,000  to  carry  into  full  effect  the  provisions  of 
i  ts  service.    The  magnitude  of  our  State  territory  would  make  the  service  in  Texas  more 
-expensive  tha^  in  any  other  State,  but  this  would  be  nothing  when  its  benefits  are  con- 
sidered.   No  State  should  hesitate  to  do  her  part  towards  making  the  service  com- 
plete.   Of  course  it  is  not  expected  the  measure  may  be  taken  up  oy  the  legislature 
Qow  in  session  for  specific  purposes,  but  at  the  next  regular  session  a  bill  creating  a 
£tate  weather  service  should  be  formulated  and  adopted. 
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V. 

[The  Gaiette,  little  Book,  Ark.,  JTannarj  18,  1884.] 

8TATB  WEATHER— A  SIGNAL  OFFICER  IN  THE  CITY  ORGANIZING  A  STATE  SERVICE — 
A  PLAN  THAT  WILL  BE  OF  INCALCULABLE  BENEFIT  TO  OUR  PEOPLE—WHAT  IS  PRO^ 
POSED. 

Among  the  arrivals  in  the  city  yesterday  was  Lieut.  H.  H.  C.  Dnnwoodv,  of  th» 
Signal  Serrice  Department  of  the  United  States  Army.  In  company  with  fiiergt.  W. 
U.  Simons,  signal  officer  at  Little  Bock,  he  called  at  the  Gazette  office  yesterdav,  and 
explained  the  nature  of  his  business  to  the  frigid  weather  reporter.  He  deeues  Uy 
extend  the  weather  service  of  the  State  to  act  in  conjunction  with  the  United  States^ 
Weather  Bureau.  There  is  not  a  thinking  man  in  Arkansas  who  does  not  realize  the- 
great  value  of  a  systematic  dissemination  of  weather  statistics  and  warnings,  sucb 
as  the  Signal  Service  is  now  furnishing  the  whole  country.  It  is  one  of  the  marvcla 
of  the  age,  and  the  agricultural  portion  of  the  population  are  rapidly  learning  that 
it  is  almost  indispensable  to  them.  The  Gk>vemment  has  at  present  about  one  hun- 
dred Signal  Service  stations  between  the  Bocky  Mountains  and  the  Atlantic  Ocean,, 
each  of  which  sends  three  daily  meteorological  observations  to  Washington,  from 
which  forecasts  of  the  weather  are  made.  The  stations  are  necessarily  distant  fron» 
each  other,  and  General  Hasen,  Chief  Si^al  Officer,  has  inaugurated  a  new  schema 
to  make  the  system  more  complete.  This  plan  is  to  establish  independent  weathmr 
service  in  each  State,  to  gather  and  utilize  local  climatic  data.  It  has  been  estsra- 
lished  in  several  States,  with  observers  in  every  county ;  and  the  new  plan  of  General 
Hazen  is  meeting  with  great  approval  and  hearty  co-operation  from  every  State  ia 
which  it  has  been  introduced. 

By  this  plan  the  people  become  conversant  with  the  physical  conditions  of  every- 
locality  in  the  State,  and  will  in  time  be  guided  thereby.  In  the  tornado  season  th& 
results  of  observations  in  temperature  and  humidity  will  be  invaluable,  as  they  will 
enable  a  correct  forecast  to  be  made.  The  approach  of  cold  waves  and  changes  of 
the  weather  will  be  announced  in  advance,  and  to  the  agriculturist  of  the  State  i( 
will  be  a  great  blessing. 

The  railroads  of  the  State  will  be  used  to  carry  weather  signals  on  the  trains,  and 
express  a  willingness  to  do  eveiythiug  in  their  power,  by  way  of  carrying  signals 
and  sending  messages,  that  will  increase  the  efficiency  of  the  service. 

Lieutenant  Dnnwoody,  in  explaining  the  organization  of  this  State  bureau,  said 
that  the  service  may  be  wholly  volunteer  and  under  the  charge  of  a  director  ap- 
pointed by  the  governor,  or  it  may  be  made  a  part  of  the  duties  of  some  officer  now 
authorized  by  law,  such  as  the  superintendent  of  public  instruction,  the  president  of 
some  State  college,  ^c.  The  observer  in  each  county  may  be  a  volunteer,  or  it  may- 
be made  the  duty  of  some  county  officer  to  make  a  daily  record  and  a  monthly  re- 
port. Observations  should  be  taken,  if  possible,  in  State,  county,  and  municipal 
offices  and  institutions.  The  instruments  will  include  one  maximum  and  minimuuk 
thermometer,  one  dew-point  or  other  hygrometer,  and  rain-gauge,  all  which,  with 
m  supplv  of  blanks  and  stamped  envelopes  for  one  year,  need  not  cost  more  than  $15. 
and  which  the  Government  will  fumisL  The  director  of  the  State  service  shonla 
issue  a  compact  monthlv  review  each  month,  to  be  furnished  the  State  papers  witbiik 
ten  days  of  the  close  or  the  month.  Systems  similar  to  this  are  now  in  operation  \xk 
liiseouri,  Iowa,  Ohio,  Tennessee,  Kansas,  Illinois,  Indiana  and  other  States.  In  sorn^ 
the  service  is  sustained  at  the  expense  of  the  State.  In  Arkansas  we  have  not  yet 
any  provision  by  our  legislature  for  such  work,  and  the  system  will  be  volunteer* 
Lieutenant  Dnnwoody  was  in  consultation  with  many  of  our  leading  citizens  yester- 
day, and  with  the  meteorological  committee  of  the  Cotton  Exchange.  He  has  not 
yet  decided  whom  to  place  in  charge  of  the  inauguration  of  the  work.  He  desires,  if 
possible,  to  have  the  State  director  at  Little  Bock,  which  is  centrally  located,  and 
was  fldso  in  consultation  with  the  medical  department  of  the  Arkansas  Industrial 
Dniveisity,  yesterday,  in  regard  to  the  matter.  No  State,  and  especially  Arkansas^ 
should  be*  lukewarm  in  aiding  this  enterprise,  and  doing  aM  in  her  power  to  perfect 
the  weather  service.  There  is  no  doubt  but  that  the  legislature,  at  its  next  session^ 
will  ereate  some  sort  of  a  State  bureau,  and  follow  the  6ad  of  her  sister  States. 

Professor  MendenhaU,  of  the  Ohio  State  University,  chief  of  the  servioe  in  that 
State,  addressed  the  Ohio  legislature,  at  their  request,  last  year  on  the  subject.  A 
few  of  the  points  made  by  him  are  peculiarly  appropriate  and  explanatory  of  th» 
bMiefits  to  M  derived.  He  said  that  the  Weatner  Bureau  of  the  United  States  i» 
reocNB^ized  for  its  efficiency  by  the  whole  world.  The  Signal  Corps  was  the  inception 
of  the  Weather  Department  and  was  utilized.  Ninety  per  cent,  of  its  predictions  ar» 
true.  Millions  ancf  millions  of  dollars  are  annually  saved  by  the  work  of  the  Depart- 
ment.  Our  country  is  so  large  that  the  data  are  few,  and  observers  in  eyery  county 
are  to  be  secured.    Beferring  to  the  Illinois  report,  he  said  there  was  com  »mine  in 
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Southern  niinois  last  year  wbioh  was  predicted  some  time  before.  The  idea  was  to 
place  the  information  before  producers,  so  that  they  may  know  what  effect  may  be 
expected  from  weather  statitttios  obtained. 

The  result  of  his  address  was,  that  a  bill  establishing  a  weather  service  was  passed 
by  the  legislature  of  Ohio. 

Further  information  as  to  the  results  of  Lieutenant  Dun  woody 's  mission  will  be 
given  to-morrow. 


VI. 

[The  a»zette,  Little  Book.  Ark.] 

CONORB88MAN  DUNN  AIDING  THB  INCREilBB  OF  STATE  WEATHER  SERVICE. 

Lieutenant  Dunwoody,  of  the  United  States  Signal  Service,  was  in  our  city  a  few 
days  ago,  it  will  be  remembered,  trying  to  arrange  for  an  increase  in  our  Slate 
weather  service.  The  matter  is  of  great  importance  to  our  State,  and  was  heartily 
indorsed  by  all  our  leading  citizens,  resolutions  to  that  effect  being  passed  by  the 
Little  Rook  Cotton  and  Produce  Exchange.  In  this  connection  a  letter  received  by 
Sheriff  John  G.  Fletcher  yesterday  from  Congressman  Dunn  will  be  read  with  inter- 
est: 

House  of  Representatives,  United  States, 

Washingtofij  D.  C,  January  18,  1884. 

Hon.  John  G.  Fletcher, 

PreHdmt  Cotton  and  Produoe  Exchange^  Little  Book,  Ark,: 

Dear  Sir  :  I  have  just  received,  tlirough  the  secretary  of  the  Little  Rock  Cotton 
and  Produce  Exchange,  the  resolution  passed  by  that  body  at  its  meeting  on  the  12th 
of  January,  instant,  favoring  an  increase  of  the  number  of  reports  of  the  United 
States  Signal  Service  in  the  cotton-growing  States,  &c. 

Fully  concurring  in  the  views  expressed  in  said  resolution,  I  have  caused  it  to  be 
referred  to  the  Committee  on  Appropriations,  and  will  take  the  pains  to  go  in  person 
before  that  committee  and  urge  a  liberal  and  sufficient  ap|)ropriatioD  to  secure  the 
objects  sought.  That  service  is  measured  by  the  appropriations  made  from  year  to 
year. 

Very  sincerely,  yours,  &o., 

POINDEXTER  DUNN. 


vn. 

TThe  TimeB-Demoorat.  Xew  Orleans,  January  16, 1884.] 
A  STATE  weather  BUREAU. 

Lieut.  H.  H.  C.  Dunwoody,  of  the  United  States  Signal  Service,  is  now  in  this  city 
for  the  purpose  of  arranging  some  plan  for  the  improvement  of  our  weather  service. 
He  has  been  visiting  the  Western  and  Southwestern  States  under  the  instructions  of 
Geueral  Hazen,  who  is  desirous  of  improving  the  Bureau  over  which  he  presides,  and 
of  making  it  more  complete  by  securing  a  system  of  co-operation  with  weather  bu- 
reaus in  each  of  the  States. 

Lieutenant  Dnnwoody's  mission,  therefore,  is  to  secure  the  organieatfon  of  a  spe- 
cial State  signal  service  here.  He  has  been  very  successful  so  far,  and  wherever  he 
has  been  his  suggestions  have  been  accepted.  It  is  not  generally  known  that  thor- 
oiish  and  effective  weather  bureaus  now  exist  in  Kansas,  Missouri,  Illinois,  Indiana, 
Ohio,  Michigan,  and  Tennessee ;  that  Wisconsin,  Georgia,  Arkansas,  and  Minnesota 
are  preparing  to  act,  while  several  other  States  have  taken  the  matter  under  consid- 
eration. 

It  is  scarcely  necessary  to  show  here  of  what  great  value  it  is  to  all  interests,  not 
only  to  the  farmers,  but  to  the  merchants  and  others  as  well,  to  fully  understand  the 
weather ;  and  nowhere  is  it  more  important  than  here  in  Louisiana.  Many  of  our 
crops  are  particularly  tender  and  easily  affected  by  atmospheric  changes.  They  need 
constant  watching  and  protection.  At  the  request  of  our  sugar  planters  the  Signal 
Service  recently  made  extra  arrangements  for  warning  us  of  an  approaching  freeze — 
a  \v  arning  worth  thousands  and  hundreds  of  thousands  of  dollars.  Anything  that  will 
improve  this  service,  therefore,  should  be  encoHiraged  by  us. 

Mr.  Dunwoody  yesterday  visited  the  Chamber  of  Commerce  and  the  cotton,  sugar, 
and  produce  exchanges,  with  this  end  in  view.    Committees  of  these  bodies  will  1h* 
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appointed  to  confer  with  him  regarding  the  adoption  of  some  plan  for  raising  the 
funds  to  equip  and  famish  a  State  weather  hnrean,  to  secure  the  needed  instrumentB, 
^c.  The  expense  will  be  very  slight  indeed,  and  the  money  can  readilv  be  raised 
here,  only  about  $600  being  needed.  After  the  bureau  is  once  organized  there  are  no 
running  expenses  whatever. 

The  plan  pursued  elsewhere,  and  it  is  the  one  that  will  probably  be  adopted  here, 
is  to  secure  some  State  ofBcer  to  act  as  the  head  of  the  State  weather  bureau.  The 
officer  generally  selected  for  this  purpose  is  the  commissioner  of  agriculture.  If  he 
is  unable  to  act,  this  duty  is  given  to  some  college  or  public  institution.  The  head 
of  this  bureau  then  selects  a  number  of  sub-officers  in  all  the  important  points  in  the 
State — in  Louisiana  there  would  be  about  forty  needed — ^who  report  to  him  dally  or 
monthly  the  condition  of  the  weather.  The  chief  gives,  at  the  end  of  the  month,  in 
a  succinct  and  condensed  form,  a  weather  report,  which  is  furnished  to  the  United 
States  Signal  Service,  and  to  tho  press  for  publication.  In  this  way  a  meteorological 
record  is  kept,  and  the  United  States  officers  are  assisted  in  making  th^ir  prognosti- 
cations. The  State  officers  alsa  serve  to  distribute  the  weather  probability  reports 
through  the  country  districts,  and  thus  give  the  farmers  more  timely  warning  than 
now. 

Lieutenant  Dunwoody  also  proposes  to  establish  here,  if  possible,  the  system  of 
rain  and  frost  signals  in  force  in  Ohio  and  some  of  the  Western  States.  Flags  bear^ 
ing  s3nnbols,  foretelling  a  frost  or  rain,  warmer  or  colder  weather,  that  is  approaching, 
are  attached  to  the  cars,  and  thus  every  farmer  in  the  country  through  which  tLeae 
trains  go  is  warned  of  any  meteorological  change  that  will  affect  him. 

It  is  to  be  hoped  that  our  merchants  and  planters  will  Join  with  the  United  States 
Signal  Service  in  improving  our  facilities  for  obtaining  a  better  knowledge  of  the 
weather  and  an  Improved  service.  It  will  be  of  inestimable  benetit  to  every  inters 
est^mercantile  and  agricultural. 


VIU. 
[The  Daily  Picayime,  New  Orleans,  La.,  January  17, 1884.1 

A  STATE  SIGNAL  SKK VICE.— LIEUTENANT  DUNWOODT  DESCRIBES  THE  SYSTEM  WHICH 
IT  IS  PROPOSED  TO  ESTABLISH.— ORGANIZATION  OF  A  COMMITTEE  TO  RAISE  NEC- 
ESSARY FUNDS. 

A  meeting  was  held  yesterday  afternoon  in  the  Board  room  of  the  Cotton  Exchange 
for  the  purpose  of  affording  Lieut.  H.  H.  C.  Dunwoody,  of  the  United  States  Signal 
Service,  an  opportunity  to  explain  the  details  of  the  special  State  service  it  is  proposed 
to  organize. 

There  were  present  Messrs.  McLean,  Day,  and  Dobbins,  of  the  meteorological 
committee  of  toe  Cotton  Exchange;  Messrs.  Allen,  Roman,  and  Broduax,  of  the  Pro- 
duce Exchange;  Messrs.  Bush,  Lombard,  and  Henry  McCall,  representing  the  sugar- 
plantet^'  convention.  Mr.  Hemnan,  the  signal  officer  at  this  point,  accompanied  Mr. 
Dunwoody. 

A  committee  had  also  been  appointed  by  the  Sugar  Exchange,  but  owing  to  a  mis- 
apprehension as  to  the  hour  fixed  for  the  conference,  which  was  1  o'clock,  they  were 
not  present. 

By  request,  Mr.  Dunwoody  gave  a  general  description  of  the  service  it  is  proposed 
to  establish.    His  remarks  were  substantially  as  follows: 

The  object  of  our  meeting  is  to  consult,  and  to  ascertain  some  method  of  organizing 
what  is  termed  a  local  or  State  weather  service  to  collect  meteorological  reports,  and 
to  utilize  them  in  the  different  enterprises  in  which  yon  arc  interested.  We  have  in 
the  Signal  Service,  as  you  know^  about  120  stations  distributed  over  the  United 
States,  but  at  wide  intervals.  They  are  sufficient  for  the  indication  of  storms,  but 
not  numerous  enough  to  furnish  the  necessary  information  in  regard  to  the  condi- 
tions which  aJffect  crops.  The  rainfall  in  Louisiana  may  be  large  enough  to  deter- 
mine the  success  of  the  crops,  while  insufficient  in  Alabama  and  Florida,  or  there 
may-  be  a  drought  in  Louisiana  and  Texas,  and  abundance  of  rain  on  the  Atlantic  coast. 
We  wish  to  ascertain  the  exact  conditions,  and  it  is  propose<l  to  till  in  the  intervals 
between  the  regular  meteorological  stations  by  means  of  local  observations  taken 
voluntarily  under  the  direction  of  local  organizations,  as  the  Cotton  Exchange, 
Chamber  of  Commerce,  or,  as  in  some  States,  tho  commissioner  of  agriculture.  He  re- 
ceives from  the  various  stations,  daily,  weekly,  or  monthly,  reports  by  mail  as  may  be 
.desirable.  Tho  Signal  Bureau  furnishes  the  necessary  blanks,  forms,  ^c.  The  first 
cost  of  the  equipment  of  a  station  is  about  $15.  We  will  equip  these  stations  from 
the  Signal  Service  fund  if  a  sufficient  appropriation  can  be  obtained  from  Congress. 
We  have  asked  for  it,  but  there  is  no  certainty  of  receiving  it.    The  importance  of 
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thisserrioeinftiniisMngyalaable  ixiformatioD  induces  the  Chief  Signal  OfiBoer(Gcner^ 
Hazen)  to  act  in  this  matter  and  organize  this  service  independent  of  the  appropria- 
tion we  have  asked  for.  The  local  service  has  been  established  in  ten  States,  and  is 
likely  to  be  organized  in  six  or  seven  more. 

I  have  visited  Kentucky,  Wisccmsin,  Arkansas,  Texas,  and  propose  going  to  Ala- 
bama, Georffia,  and  other  States.  After  reaching  Kew  Orleans  I  concluded  it  would 
be  to  the  advaut^e  of  the  agricultural  interesu  if  this  service  could  be  organized 
under  the  direction  of  the  commercial  bodies  in  this  city.  There  should  be  40  or  50 
stations  in  Louisiana,  distributed  throughout  the  cotton  and  sugar  districts.  The 
stations  would  furnish  daily,  weekly,  or  monthly  reports  bv  postal  card  in  accordance 
with  forms  I  will  show  you,  and  the  reports  could  be  tabulated  he^eand  given  to  the 
public  for  the  benefit  of  trade.  These  stations,  being  located  within  telegraphic 
limits,  will  serve  for  points  of  distribution  for  the  bulletins  which  we  may  send,  giv- 
ing information  of  approaching  danger  from  frost.  It  is  possible  that  the  whole  State 
may  be  covered^and  the  wammg  communicated  within  six  or  eight  hours  after  the 
bulletin  leaves  Washington. 

Under  the  present  arrangement,  telegrams  designed  to  give  warning  of  frost  may 
reach  only  one  or  two  points,  while  it  should  reach  all  the  planters.  It  is  also  pro- 
posed to  have  the  railroad  trains  carrv  signals  visible  by  dav  or  ni^ht,  so  that  wnen 
the  train  passes  through  a  threatenea  district  displaying  the  cautionary  signal  the 
I>eople  in  the  vicinity  will  know  what  to  expect.  Frosts  injurious  to  the  susar  crop 
may  not  occur  every  year,  but  some  years  when  they  do  come  a  great  deal  of  loss 
might  be  avoided  if  the  proper  warning  were  given. 

If  the  Signal  Bureau  gets  the  appropriation  which  has  been  asked  for,  the  local 
service  can  be  organized  without  outside  aid.  The  expenses  will  consist  of  the  em- . 
ployment  of  one  clerk  to  superintend  the  clerical  labor  of  tabulating  and  sending 
out  reports,  and  the  first  cost  of  |600  for  instruments.  One  thousand  dollars  per 
annum  would  insure  a  service  of  40  stations,  which  would  be  sufficient  for  Louisiana. 
There  are  only  two  men  in  the  Sienal  Service  here,  and  they  could  not  perform  this 
extra  work  in  addition  to  their  otuer  duties. 

To  insure  the  stability  of  the  special  service,  it  would  be  well  to  make  it  a  State 
organization.  The  meteorological  bureau  of  Ohio  is  established  by  act  of  the  legis- 
lature, and  gets  an  appropriation  of  |2,000  per  annum.  The  reports  are  published 
monthly. 

The  service  in  Iowa  is  also  organized  under  State  law.  In  Missouri  there  is  an  ex- 
cellent service  under  direction  of  Washington  College. 

Lieutenant  Dunwoody  furnished  further  information  in  response  to  questions  from 
gentlemen  present. 

On  motion  of  Mr.  Day,  Col.  Louis  Bush  was  called  to  the  chair  and  a  discussion 
took  place  on  the  subject  of  ways  and  means  to  carry  Mr.  Dunwoody's  suggestions 
into  practical  ejQfect. 

Mr.  Day  moved  that  the  chair  appoint  a  committee  to  take  the  matter  in  charge, 
and  to  call  upon  the  exchanges  represented — ^as  the  Cotton  Exchange,  Produce  Lx- 
ohange,  and  Sugar  Exchange — for  an  appropriation  of  $500  each  to  organize  the  sys- 
tem. • 

The  motion  was  adopted,  and  Messrs.  Robert  8.  Day,  Columbus  H.  Allen,  and  H.  J. 
Roman  appointed  on  the  committee. 

The  committee  was  also  requested  to  confer  with  Mr.  W.  H.  Harris,  State  commis- 
sioner of  agriculture  and  immigration,  and  ascertain  if  he  would  take  charge  of  the 
bureau. 

The  thanks  of  the  committee  were  tendered  to  Mr.  Dunwoody,  and  the  assemblage 
a^oumed  subject  to  call. 

Lieutenant  Dunwoody  left  for  Montgomery  yesterday  evening.  He  has  been 
twelve  years  connected  with  the  Signal  Service,  to  which  he  was  assigned  from  the 
Fourth  Artillery. 


IX. 

ALABAMA  WBATHER  8BRVICB. 

Auburn,  Ala.,  January  31,  1684. 

Editor  Advertiser  :  General  Hazen,  the  Chief  Si;pial  Officer,  has  requested  me 
to  organize  a  State  weather  service  for  Alabama,  similar  to  the  ones  now  in  operation 
in  Tennessee,  Ohio,  Missouri,  Iowa,  and  Kansas.  In  entering  upon  the  work,  I  con- 
sider it  well  to  speak  of  the  importance  of  such  a  system  to  every  one  throughout  the 
State,  and  request  that  you  will  publish  these  few  lines  for  the  benefit  of  your 
readers. 
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All  trades  and  professions  are  more  or  less  affected  by  the  changes  of  the  weather ; 
and  the  stady  of  the  laws  gOTerning  the  circulation  of  the  atmospnere  with  its  attend- 
ant phenomena  is  becoming  more  and  more  interesting  to  every  man  iind  woman  in 
the  length  and  breadth  of  the  land.  In  a  circular  issned  bv  the  signal  officer  more 
than  a  year  since  to  the  different  governors  oi  the  States,  the  object  of  these  State 
aysteme  was  strongly  brought  out  in  the  following  terse  language : 

**  By  the  organic  law  relating  to  meteorological  work,  Congress  contemplated  a 
weather  system  that  shall  be  as  useful  as  possible  to  the  whole  United  States.  Ex- 
perience, however,  has  shown  that  in  many  questions  relating  to  agriculture  and 
other  interests  more  minute  details  are  needed,  such  as  can  only  be  obtained  by  hav- 
ing at  least  one  report  from  each  cpunty,  and  this  extension  of  the  work  must,  for 
the  present,  deTolve  upon  the  individual  States.  The  object  of  a  State  weather  serv* 
ice  snould  be  to  observe  and  utilize  every  feature  of  the  weather  that  affects  the  pros- 
perity of  the  inhabitants  of  the  State  as  to  crops,  health,  life,  &c.,  omitting,  perhaps, 
onlv  those  fow  items  already  provided  for  by  the  Greneral  Government  at  Wasbington, 
sneh  as  general  storm  predictions. 

**  The  State  service  is,  therefore,  essentially  a  plan  for  gathering  and  utilizing  local 
climatic  data,  and  eventually  it  will  define  precisely  the  localities  most  favorable  or 
unfavorable  to  special  crojM,  diseases^  &c.  The  chief  of  the  State  service  should  be  in 
such  communication  with  the  Chief  Signal  Officer  of  the  Army  that  he  may  at  any 
time  receive  from  Washington,  and  ra|)idly  disseminate  throughout  his  State,  any 
information  of  importance,  such  as  predictions  of  frosts,  tornadoes,  floods,  &c. 

"Observations  should  be  taken,  if  possible,  at  all  State,  county,  and  municipal  offices 
and  institutions,  such  as  jails,  asylums,  hospitals,  libraries,  toll-gate  keepers,  Bur- 
geons, colleges  and  high  schools,  water- works,  &c. 

"  The  director  should  be  fully  impressed  with  the  importance  of  the  work,  and  should 
issue  each  month  a  review  of  the  weather  as  obtained  from  State  observations,  this 
review  to  be  furnished  to  each  county  paper  for  publication  and  to  each  observer 
within  ten  days  after  the  close  of  the  month.'' 

I  shall  eudeavor  to  carry  out  the  intention  of  the  signal  officer  as  expressed  in  this 
circular.  It  is  my  wish  to  begin  with  at  least  twenty  stations  located  in  the  most 
advantageous  manner  wherever  the  railroad  and  telegraph  will  permit  of  rapid  com- 
munication. As  soon  as  I  can  obtain  the  necessary  instruments  I  will  place  an  ob- 
server in  each  county  of  the  State.  For  the  present,  the  observers  will  have  to  be 
volunteers,  until  sufficient  funds  are  placed  in  the  hands  of  the  director  to  compen- 
sate theee  workers.  The  expense  of  the  station  to  the  observer  will  only  be  the  con- 
sumption of  five  minutes'  time  at  each  oliservation  three  times  per  day.  All  station- 
ery will  be  furnished  by  the  central  office. 

At  the  doee  of  each  month  bulletins  will  be  issued  through  the  office  of  the  Com- 
missioner of  Agriculture,  copies  of  which  will  be  distributed  throughout  the  State. 

I  ask  for  a  hearty  co-operation  on  the  part  of  the  papers,  and  I  trust  that  all  the 
periodicals  in  every  county  in  the  State  will  give  me  a  place  in  their  columns  for 
spreading  broadcast  the  varuable  data  obtaiued  from  the  State  weather  service. 

P.  H.  MELL,  Jr., 
Director  State  fVeather  Service. 


X. 

[The  World,  NMhville,  Febmsiy  1, 1884.1 
OUR  STATE  WEATHER  SERVICE. 

7b  a«  World: 

In  the  Atlanta  Constitution  of  January  22  was  printed  the  following  conversation, 
which  took  place  between  one  of  its  reporters  and  Lieutenant  Dunwoody,  of  the 
Signal  Service,  who  is  endeavoring  to  work  up  an  interest  in  the  extension  of  the 
predictions  of  the  Signal  Service,  so  that  they  will  be  available  to  farmers  every- 
where soon  after  they  are  issued,  and  also  endeavoring  to  organize  State  weather 
services  to  co-operate  with  the  Signal  Corps.    He  said  to  the  reporter : 

'^  I  am  here  to  see  if  a  plan  can  be  agreed  ui>on  for  extending  your  State  weather 
service  " 

*'  What  is  the  outlook  t" 

"  Welly  I  have  visited  the  State  agricultural  bureau,  and  I  find  that  Judge  Hen- 
derson and  Capt<ain  Reddinff  have  organized  what  may  be  called  the  nucleus  of  a 
weather  service.  With  a  sufficient  appropriation  to  pay  for  the  services  of  one  man, 
and  to  purchase  the  necessary  instruments,  you  can  have  a  weather  service  here  that 
will  be  of  incalculable  value.  With  observations  and  reports  forwarded  irom  every 
county,  the  weather  office  here  will  be  enabled  to  publish  a  monthly  report  to  ac- 
company the  crop  report  now  published  by  the  Department.    You  will  see  the  im- 
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portance  of  this  to  farmers.  The  approach  of  cold  waves  and  changes  of  the  weather 
will  be  announced,  and  if  the  railroads  show  a  willingness  to  carry  weather  signals 
the  service  can  be  made  very  thorough/' 

**  You  speak  of  observations  in  every  county  t-' 

**  Yes,  I  mean  volunteer  observations;  or  the  legislature  could  make  it  the  duty  of 
some  county  officer  to  make  a  daily  record  and  monthly  report.  Such  a  system  is 
calculated  to  give  the  people  a  meteorological  education.  The  good  results  of  a  con- 
tinuous record  of  atmospheric  changes  cannot  be  exaggerated,  because  there  is  not  an 
industry  in  the  countrv  that  would  not  derive  some  benefit  from  it.'' 

'*  How  are  the  signals  used  f '' 

'*  Flags  of  dififerent  colors,  denoting  cold  waves,  wet  weather,  storms,  &.C.,  are,  un- 
der this  system,  carried  by  railway  trains  and  hoisted  on  the  court-houses  of  every 
county  seat." 

**  Have  you  met  with  any  encouragement  here  f  *' 

"  Yes;  lam  well  satisfied  with  the  prospect.  From  what  I  have  heard  I  feel  con- 
fident that  your  legislature  will  take  the  necessary  steps  to  make  your  weather  serv- 
ice complete  " 

In  enoieavoring  to  organize  State  weather  services,  Lieutenant  Dnnwoody  is  trying 
to  fill  a  long-felt  need.^  The  stations  of  the  Signal  Service  are  hundreds  of  miles 
apart,  and  between  them  numberless  meteorological  phenomena  occur,  not  unseen, 
but  unrecorded,  and  are  thus  totally  lost  to  science.  If  we  are  ever  to  solve  the  prob- 
lem of  the  weather  we  must  have  its  changes  recorded  as  completely  as  possible,  and 
the  experience  of  the  past  teaches  us  that  it  will  not  be  long  before  law  and  order 
will  begin  to  appear.  But  to  do  this,  we  must  have  more  stations.  Between  Mem- 
phis and  Nashville  there  might  be  an  area  of  exceedingly  heavy  rainfall,  while  the 
rainfall  at  both  stations  was  light ;  or  there  mi^ht  be  a  belt  of  destructive  thunder- 
storms, which  were  scarcely  felt  at  either  station.  Suppose  the  yield  of  a  certain 
crop  had  been  very  heavy  in  the  central  part  of  the  State.  A  searcher  after  the  caose 
might  look  at  the  records  of  the  Memphis  and  Nashville  stations,  and  finding  the 
rainfall  comparativelv  light,  conclude  that  a  light  rainfall  was  favorable  to  the 
growth  of  the  crop,  when  the  reverse  was  true.  Then,  would  we  know  more  about 
weather  changes  and  crop  production  f  Would  we  know  which  portion  of  the  State 
is  most  favorable  for  certain  crops  f  Would  we  know  whether  crops  raised  in  other 
-States  could  be  favorably  raised  in  this,  without  always  having  to  spend  time  and 
money  and  probably  several  years  in  practical  experiments  to  find  out  t  Would  we 
know  more  about  the  connection  between  the  weather  and  the  growth  and  decline  of 
those  lately  so  much  talked  of  bacteria  of  disease? 

To  do  this  we  must  have  a  net- work  of  stations  all  over  our  State.  Thanks  to  the 
kindness  of  General  Hazen,  and  the  good  sense  and  energy  of  our  Agricultural  Com- 
missioner, and  his  assistant,  Mfijor  Bate,  a  good  beginning  has  been  made.  Fifty 
thermometers  and  rain-gauges  have  been  distributed  to  some  of  the  sons  and  daugh- 
ters of  our  State,  who  nobly  give  their  time  without  pay  to  the  great  work.  But 
the  observers  are  as  yet  poorly  equipped  ;  they  have  no  shelter  to  protect  their  in- 
atrumencs,  nor  all  the  necessary  instruments,  and,  being  unpaid,  how  can  we  expect 
them  to  stay  at  home  to  t^ke  observations  when  their  business  demands  they  should 
be  away  f  Thus,  in  a  great  many  instances,  that  accuracyand  completeness  of  its 
records  upon  which  almost  the  whole  of  its  scientific  value  reste  is  lost.  To  bring 
the  service  to  perfection  the  legislature  must  add  the  pecuniary  assistance,  and  let 
us  hope  that  it  will.  To  what  valuable  results  it  would  lead  it  is  impossible  to  say, 
bat  I  firmly  believe  that  its  utility  to  the  public  would  expand  with  every  year  of  its 
age.  Perhaps  it  would  be  well  to  review  some  of  the  results  that  have  already  been 
obtained  in  other  countries. 

^*Sir  Rawson  Rawson,  after  an  elaborate  investigation  of  the  rainfall  of  Barbadoes, 
W^est  Indies,  proves  not  only  a  distant  connection  between  the  fall  of  rain  and  the 
total  sugar  product  of  the  island,  but  also  that  it  is  possible  beforehand  to  predict 
within  narrow  limits  what  the  total  yield  of  the  season  will  be. 

*'  In  Lyons  and  Paris  a  system  of  rain-gauge  stations  has  been  organized  at  the 
head  of  the  water-sheds ;  daily  reports  are  sent  to  the  central  office,  and  so  great  is 
the  experience  gained  by  constant  practice  that  no  fiood  ever  reaches  either  city 
until  long  after  its  advent  ht^  been  announced,  and  usually  the  height  predicted  is 
realized  within  a  few  inches.  It  would  probably  be  within  the  truth  to  say  that  the 
hydrolo^cal  commission  of  Lyons  and  the  Seine  have  saved  to  France  tens  of  thou- 
sands ot  pounds." — Lecture  by  Prof.  G.  J.  Synious,  F.  R.  S. 

There  is  no  reason  why  this  could  not  be  done  in  Tennessee.  Enough  then  is  in  full 
view  to  warrant  the  complete  organization  of  our  weather  service,  and  unless  our 
farmers,  river  men,  and  others  dependent  on  the  weather,  see  to  it  that  the  legislature 
at  its  next  seHsion  make  an  appropriation  for  this  purpose,  it  seems  to  me  they  must 
l)e  blind  to  their  own  interest,  and  let  us  hope  that  the  legislature  through  false  ideas 
of  economy  will  not  deny  the  thousand  or  two  necessary  to  the  endeavor  to  save  tens 
of  thousands  wasted  to  the  State. 

H.  H.  CLAYTON,  jR. 
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XI. 

[State  Journal,  Lincoln,  Xebr.,  Febroary  12, 1684.] 

TIIK    WEATHKR  WISE. — THEY    MEET    IN    CONVENTION    AT    THE    UNIVERSITY.— SOMB 

INTERESTING   PAPERS  AND  PROFITABLE  DISCUSSIONS. 

TheCouveDttonof  the  State  Weather  Observers  met  at  room  17  of  the  university,  in 
pursoauce  of  the  call  of  Prof.  S.  R.  Thompson,  of  the  agricultural  college.  A  fair 
number  of  gentlemen  attended,  and  organized  by  the  election  of  Mr.  Alexander  Pol- 
lok,  observer  Signal  Service,  U.  S.  A.,  at  Omaha,  as  president,  and  Prof  G.  D.  Swezey 
as  aecret-ary.  Professors  Nicholson  and  Barber  were  present  during  part  of  the  even- 
ing and  participated  actively  in  the  discussions. 

Obnerver  Pollok  read  a  lengthy  paper  on  *' Meteorological  Instruments,'^  which  he 
accompanied  b^  numerous  illustrations  on  the  blackboard,  following  it  with  an  inter- 
esting description  of  the  manner  iu  which  observations  are  recorded,  transmitted, 
and  enciphered  in  the  Government  department,  and  closing  with  remarks  appre- 
ciative of  the  efforts  of  Professor  Thompson  for  the  improvement  of  the  State  weather 
service,  which  remarks  were  loudly  applauded.  Following  the  reading  of  this  paper, 
came  a  running  discussion  upon  the  various  topics  touched,  and  more  especially  upon 
the  method  of  nest  exposing  rain  gauges. 

Professor  Swezey  next  reiad  an  excellent  treatise  on  the  proper  exposure  of  tho 
thermometer,  which  elicited  c^ueries  and  remarks  relating  to  tnis  subject,  and  brought 
out  rteveral  points  of  general  interest.  A  debate  upon  the  meteorology  of  Nebraska 
in  the  various  phases  ensued,  among  which  tornadoes,  gales,  and  storms  were  prom- 
inently mentioned.  From  the  tenor  of  the  meeting  it  was  evident  that  the  State 
weather  service  of  Nebraska  is  a  beneficial  institution  that  should,  as  it  could,  be 
improved  by  the  co- operation  of  the  legislature.  Nothing  is  more  important  to  the 
farniere  of  this  State  than  its  meteorology  as  affecting  the  soil  and  climate,  and  the 
good  work  deserves  to  bo  encouraged  by  every  means. 

The  Convention  of  State  Weather  Observers  adjourned  at  10  p.  ni.  to  meet  again  at 
the  saine  place  this  morning  at  H.30  a.  m. 


XII. 

Omaha,  Nkbr.,  March  14,  1884. 
To  the  Chief  Signal  Officer,  U.  S.  Army, 

Wanhingtonf  D,  C. 

Sir:  I  have  the  honor  to  report,  at  this  late  day,  that  I  attended  the  convention  of 
the  Nebraska  State  Weather  Observers,  in  accordance  with  instructions  from  the  office 
of  the  Chief  Signal  Officer.  The  meeting  was  not  well  attended,  but  from  the  inter- 
est evinced  better  results  in  the  future  may  safely  be  expected.  I  was  elected  presi- 
dent of  the  convention  in  compliment,  no  doubt,  to  the  Signal  Service. 

Inclosed  herewith  I  submit  transcript  of  a  paper  on  '*  Meteorological  Instruments," 
read  by  me  before  the  convention. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALEXANDER  POLLOK, 

Sergeant  Signal  Corps,  U,  S,  A. 

METEOROLOGICAL  INSTRUMENTS. 

J  paper  read  he/ore  the  Kebraska  State  Weather  Service  Convention  atLinoolny  Nebr,,  Feb- 
ruarjf  11,  1884,  by  Sergt.  Alexander  Polloky  Signal  Corps,  U.  S.  A. 

Mr.  President  :  It  was  my  pnrpose  when  I  accepted  the  invitation  of  Professor 
Thompson  to  read  a  paper  on  meteorology  before  this  convention  to  select  as  my  theme 
'*The  work  of  the  Signal  Service  in  Nebraska,''  but,  on  suggestion  of  Lieut.-  H.  H.  C. 
Dun  woody,  assistant  to  General  Hazen,  whose  efforts  in  behalf  of  State  weather  serv- 
ices and  the  popularization  of  our  invaluable,  because  most  practical,  science  cannot 
be  too  highly  appreciated,  I  have  partly  modified  my  subject,  and  purpose  to  treat  here 
more  particularly  on  the  method  of  taking  observations  correctly.  For,  remember, 
upon  the  accuracy  of  our  reports  depends  the  value  of  our  individual  labor,  and  upon 
the  value  of  our  aggregate  labor  the  reliability  of  the  total  result.  Take,  for  instance, 
the  barometer.  It  is  au  instrument  which  measures  tho  height  of  a  column  of  mer- 
eary  supported  by  the  pressure  of  the  atmosphere.  From  this  height  the  weight  of 
the  atmosphere  is  ascertained.  The  construction  of  it  is  simple.  Take  a  glass  tube, 
about  3  ieet  in  length,  hermetically  sealed  at  one  end  and  open  at  the  otuer;  till  it 
with  quicksilver,  and  then,  closing  the  open  end  of  the  tube  with  the  finger,  invert 
the  tube  and  immerse  the  lower  end  in  a  cup  filled  with  mercury.  On  removing  the  ^ 
finger  the  liquid  will  fall  only  a  moderate*  distance,  and  will  be  maintained  at  an 
elevation  of  about  30  inches  above  the  level  of  the  liquid  in  the  cup.  The  fluid  is 
upheld  in  the  tube  bv  the  air  ont*!iide  of  it  pressing  on  the  mercury  iu  the  bowl;  and 
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since  the  one  thus  balances  the  other,  it  is  evident  that  the  mercurial  column  will 
serve  as  an  aconrate  indicator  of  the  varying  pressure  of  the  air.  It  requires,  there- 
fore, only  a  graduated  scale  attached  to  the  glass  tube  to  record  the  height  of  the 
atmosphere — that  is,  the  reading  of  the  barometer — at  any  time.  Of  course,  great 
care  must  be  taken  to  expel  both  air  and  moisture  from  the  tube  and  fill  it  with  pure 
mercury  in  order  to  obtain  the  greatest  perfection  possible.  Having  thus  constructed 
a  barometer,  it  is  necessary  next  to  read  it  correctly.  No  broker  weighs  his  precious 
metal  with  greater  precision  than  the  observer  must  employ  in  the  recording  of  this 
instrument,  nor  is  it  necessaij  that  he  should.  Not  one- thousandth  of  an  inch — a;^e, 
ten-thousandth  sometimes — should  escape  the  observer's  eye,  for  the  slightest  devia- 
tion may  impair  the  calculations  based  at  the  central  office  upon  their  report,  defining 
the  area  of  low  and  high  pressure,  and  hence  the  movement  and  process  of  storms, 
which  may  be  the  means  of  saving  or  losing  life  and  property  beyond  estimate. 

Do  you  now  understand  the  importance  of  taking  your  observations  with  scrupu- 
lous care  T 

First  of  all,  be  punctual.  Therein  lies  the  nnequaled  advantage  of  the  military 
system  of  the  Signal  Service,  that  it  trains  each  man  to  be  at  his  post  of  duty  at  the 
exact  minute  required — by  day  or  night ;  fine  weather  or  foul ;  in  peace  or  war ;  in 
safety  or  danger ;  at  Isolated  stations  or  populous  cities ;  in  a  salubrious  or  plague- 
stricken  country — always  amenable  to  orders;  always  subject  to  Army  discipline. 

Granted,  then,  that  you  heed  this  first  elementary  rule,  and  be  always  promptly 
at  your  observatory,  you  next  take  the  barometer  out  of  the  box,  in  which  it  should 
always  be  kept  for  safety  and  cleanliueHs,  and  read  the  attached  thermometer  on  its 
sMe,  quickly  though  carefully,  before  the  different  temperature  of  the  room  can  affect 
it.  Note  the  degrees  in  a  book  which  you  must  carry  habitually  with  you,  wherein 
to  record  all  readings  as  soon  as  they  are  made. 

The  object  of  reading  the  attached  thermometer,  as  stated,  is  this :  The  mercury  in 
the  barometer  tube,  which  is  intended  to  record  the  height  of  the  column  of  air  rest- 
ing upou  the  cistern,  will  be  affected  more  or. less  by  the  temperature  prevailing 
about  it ;  and  to  ascertain,  therefore,  how  much  of  the  rise  or  fall  of  the  barometer  is 
due  entirely  to  the  pressure  of  the  atmosphere  you  must  add  or  deduct,  according  as 
the  attached  thermometer  is  above  or  below  32^  F.  (which  is  the  uniform  tempera- 
ature  determined  on  for  purposes  of  comparison),  whatever  expansion  or  contraction 
is  owing  to  other  causes,  as  in  this  instance,  to  temperature. 

This  done,  tap  the  barrel  of  the  barometer  firmly,  to  free  the  mercury  from  the 
aides  of  the  tube ;  then  adjust,  by  means  of  a  screw,  the  surface  of  the  ivory  point 
which  is  the  zero  of  the  Mcale.  Be  careful  that  the  contact  be  a  mere  touch  and  no 
more.  If  the  barometer  has  a  sliding  scale,  bring  the  lower  edges  of  the  vernier  to 
the  column  of  mercury,  as  I  show  by  this  illustration,  so  they  exactly  coincide  with 
the  top  of  the  meniscus  or  curvature  of  the  column  without  cutting  off  any  of  the 
light  of  the  angles.  A  vernier  is  au  instrument  for  reading  off  the  graduated  scale 
of  the  barometer  true  to  the  one-hundredth  or  one-thousandth  part  of  an  inch.  It  con- 
sists of  a  piece  similar  to  the  scale  of  a  barometer,  along  which  it  slides.  It  will  be 
observed  from  the  drawing  on  the  blackboard  that  ten  divisions  of  the  vernier  are 
exactly  equal  to  eleven  of  the  scale,  that  is,  to  eleven-tenths  of  an  inch.  Hence  each 
division  of  the  vernier  is  equal  to  a  tenth  of  an  inch,  together  with  the  tenth  of  a 
tenth,  or  a  bundredth,  or  to  ten  hundredths  and  one-hundredth — that  is,  to  eleven 
hundredths  of  an  inch.  Similarly,  two  divisions  are  equal  to  twenty- two  hundredths 
of  an  inch,  which,  expressed  as  a  decimal  fraction,  is  0.22  inch ;  three  divisions  of  the 
vernier,  0.3.3  inch,  &c.  In  reading  the  barometer,  you  first  note  the  whole  inches, 
then,  continuing  on  the  scale  upwards,  the  tenths,  and  finally  take  the  point  at 
whioh  a  division  of  the  scal^  and  a  division  of  the  vernier  lie  in  or  the  nearest  to  the 
same  straight  line,  and  thus  obtain  the  hundredths. 

Most  every  barometer  has  a  slight  error,  due  to  imperfect  oonstmotion,  and  this,  as 
by  careful  comparison  with  a  standard  instrument  may  be  determined,  is  either  added 
to  or  deducted  from  the  reading  of  the  barometer,  after  correction  for  temperature  haa 
been  applied  according  as  it  causes  a  higher  or  lower  state  of  the  mercury. 

A  barometer  often  used,  because  of  its  convenient  size,  is  the  aneroid.  The  princi- 
ple on  which  this  depends  is  the  varying  pressure  of  the  atmosphere  upon  an  elastic 
metallic  chamber  partially  exhausted  of  its  air,  and  so  constructed  that  by  a  system 
of  levers  a  motion  is  given  to  an  index  hand  whioh  moves  upon  a  dial.  Of  coarse 
this  kind  of  instrument  is  not  impliciUy  reliable,  but  by  frequent  comparison  with  a 
mercurial  barometer  good  results  may  be  obtained. 

In  the  Sijg^al  Service  the  instrument  read  next  to  the  barometer  is  the  anemometer, 
and  following  this  the  exposed  thermometer ;  but  I  will  explain  the  latter  first  as  be- 
ing of  greater  importance  and  in  more  general  use. 

There  stands  in  Omaha  in  ^nt  of  a  popular  cigar  store  an  Indian,  for  whom  the 
{^ood  people  of  that  city  manifest  the  tenderest  solicitude.  Every  morning,  especially 
in  extreme  cold  weather,  the  passers-by  stop  and  note  carefully  the  temperature  of 
the  savage,  which  is  denoted  by  a  thermometer  suspended  from  his  ueck.  Now,  I 
claim  that  this  Indian,  wooden  man  though  he  is,  causes  a  great  deal  of  mischief. 
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His  temperature  differs  from  tbat  of  the  air  by  some  8  or  10  degrees;  and  vet  the  peo- 

5Ie  innist  upon  consulting  it  as  the  standard  authority  of  the  weather  for  the  city, 
ow,  I  maintain  that  this  is  a  gross  libel  upon  the  climate  of  Nebraska,  since  it  giyes 
outsiders  the  impression  that  in  summer  it  is  unbearably  hot  and  in  winter  corre- 
spondingly cold  here,  when  the  official  records  of  the  Signal  Service  show  an  entirely 
different  condition.  Now,  you  ask  what  is  the  trouble  f  Simply  this:  The  thermom- 
eter hanging  around  the  Indian's  neck,  however  sensitively  it  may  respond  to  the 
varying  temperature  of  the  dummy,  is  not  a  just  indicator  of  the  temperature  of  the 
air  around  it.  Expose  your  thermometer  in  the  open  air,  where  the  circulation  is  un- 
obstructed. Let  it  face  the  north  at  some  elevation  from  the  ground  and  some  dis- 
tance from  the  wall  or  other  object  liable  to  reflect  heat,  and  keep  it  invariably  in  the 
shade;  or,  in  other  words,  do  precisely  the  reverse  of  what  the  red  man  in  the  wilder- 
ness of  Omaha  is  doiug. 

The  thermometer,  as  is  scarcely  necessary  to  say  here,  consists  of  a  small  glass  tube, 
having  a  bnlb  at  one  end  and  partially  tilled  with  mercury  or  spirit  of  wine.  In  con- 
structing this  instrument  the  mercury  should  be  pure  and  dry,  and  boiled,  so  as  to 
expel  the  air.  The  bore  of  the  tube  should  be  equal,  so  far  as  possible,  throughout. 
As  it  is  impossible,  however,  to  obtain  a  glass  tube  perfectly  cylindrical,  it  is  neces- 
sary to  graduate  the  scale  by  actual  test,  each  degree  to  correspond  with  the  other, 
not  in  distance,  but  in  volume  of  ihercury.  Two  variable  temperatures  are  fixed  by 
which  the  graduation  of  the  scale  is  made.  On  Fahrenheit,  which  is  the  instrument 
used  in  this  country,  these  fixed  points  are  32  and  21*^  degrees;  that  is  the  tempera- 
ture at  which  ice  melts  and  water  boils,  respectively. 

To  determine  the  greatest  heat  or  greatest  cold  exi)erienced  during  a  day,  self-reg- 
istering thermometers  are  employed.  The  maximum  thermometer  used  in  the  Signal 
Service  is  an  instrument  of  the  ordinary  make,  except  that  a  depression  in  the  lower 
end  of  the  tube  divides  the  column  of  mercury.  Tne  merouiy  of  this  detached  col- 
umn enands  as  the  temperature  rises,  while  the  other  end  only  retreats  towards  the 
bulb  when  the  temperature  declines.  Hence  the  end  of  the  detached  column  denotes 
the  maximum  temperature  attaited  during  the  time  since  last  set.  By  bringing  the 
iDstrnment  to  a  vertical  position,  with  the  bnlb  downward,  the  detached  portion  de- 
scends nearly  into  contact  with  the  remainder  of  the  column.  A  speck  of  air  admit- 
ted into  the  maximum  thermometer  may  serve  the  same  purpose  as  the  depression 
mentioned. 

To  determine  the  minimum  temperature  a  spirit  thermometer  is  used  in  which  is 
immersed  a  steel  index.  As  the  temi>erature  falls  the  spirit  drags  the  index  with  it, 
but  when  the  spirit  expands,  that  is,  the  temperature  rises,  it  freely  passes  the  index 
and  leaves  it  lying  at  tine  lowest  point  to  which  it  has  been  dragged,  thus  recording 
the  greatest  cold.  This  thermometer  is  set  by  bringing  the  index  close  up  to  the  top 
of  the  spirit  by  raising  the  bulb  end  of  the  instrument. 

The  apparatus  for  testing  the  temperature  of  the  water  consists  of  a  small  ther- 
mometer Inclosed  in  a  cylindrical  metallic  case.  A  portion  of  the  case  is  hinged  so  as 
to  be  swnng  open  when  it  is  desired  to  read  the  thermometer.  A  valve  at  the  bottom 
of  the  case  admits  the  water  as  it  sinks  to  the  bottom  of  the  river,  and  falling  into 
place  when  the  case  is  drawn  up  prevents  the  water  from  escaping. 

It  is  of  neat  importance  for  the  proper  prediction  of  the  weather  to  determine  the 
amount  of  moisture  in  the  air.  Various  methods  have  been  devised  for  this  purpose, 
but  in  accuracy  and  simplicity  the  wet  bulb  surpasses  every  other.  This  instrument 
is  a  common  thermometer,  having  its  bulb  covered  with  a  piece  of  muslin,  and  kept 
constantly  moistened  with  water  by  means  of  wicking  in  communication  with  a  cup- 
ful of  rain-water.  The  muslin  should  be  changed  when  covered  with  dust  or  other 
impurities.  When  the  air  is  dry  evaporation  proceeds  rapidly  from  the  muslin,  and 
on  account  of  the  heat  lost  by  evaporation  the  wet  bulb  indicates  a  lower  tempera- 
ture than  the  exposed  thermometer.  But  when  the  air  is  damp  evaporation  is  slower, 
and  the  difference  between  the  two  becomes  smaller ;  and  when  the  air  is  completely 
saturated  evaporation  ceases,  and  the  instruments  show  the  same  reading  as  the  ex- 
posed thermometer,  near  which — about  1  foot  apart — it  should  be  exposed.  Tables 
for  the  deduction  of  the  dew  point  and  the  relative  humidity  of  the  air  are  furnished 
by  the  Chief  Si^al  Officer,  and  are  indispensable  to  every  practical  meteorologist. 
The  determination  of  the  dew  point  may  be  of  great  value  to  the  horticulturist  in 
indicating  the  approach  of  low  temperature  or  frost,  since  it  shows  the  point  near 
which  the  descent  of  the  temperature  of  the  air  during  the  night  will  be  arrested.  I 
sid  sorry  that  I  cannot  enter  more  fully  into  the  explanation  of  this  subject  without 
imposing  upon  my  time  and  your  patience  too  much. 

I  made  mention  of  the  anemometer  as  being  rea<l  by  the  observer  of  the  Signal 
Service  immediately  following  the  barometer.  The  instrument  used  is  the  Robinson 
juiemometer,  consisting  of  four  equal  metallic  cups  in  the  form  of  hemispheres,  attached 
to  two  arms,  which  cross  each  other  at  right  angles,  and  are  so  supported  as  to  turn 
freely  about  a  vertical  axis.  The  base  of  each  hemispherical  cup  is  in  a  vertical  posi- 
tion ;  and  since  the  action  of  the  wind  is  upon  the  concave  side  of  one  of  these  cups 
.greater  than  its  action  upon  the  convex  side,  a  moderate  breeze  is  sufficient  to  main- 
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tain  the  arms  in  continnoud  uiotion.  Dr.  Robinson  has  proven  that  the  center  of  each 
hemisphere  moves  with  one-third  the  velocity  of  the  wind,  and  thas  this  instrument 
measures  directly  the  velocity  of  the  wind. 

An  electrical  contrivance,  by  means  of  which  the  velocity  of  the  wind  so  obtaiued 
is  directly  recorded  upon  a  sheet  divided  into  hours,  part  hours,  and  minutes,  kept 
inside  of  the  office,  has  been .  introduced  by  the  Signal  Service,  which  record  is  not 
only  convenient  and  accurate,  but  continuous,  and  serves  often  in  the  determination 
of  damage  suits  in  courts  besiden  its  intended  scientific  purpose. 

While  mentioning  this  invention  let  me  say  that  the  Signal  Service  has  added 
vastly  to  the  stock  of  new  and  useful  meteorological  instruments,  for  which  the  most 
advanced  nations  have  made  handsome  acknowledgments,  although  our  own  public, 
misled  by  rearing  demagogues  or  deceived  by  chronic  m^contents,  is  slower  in  its' 
appreciation. 

In  the  observHtion  of  the  weather  the  clouds  form  not  the  least  important  element. 
It  is  necessary  to  observe  not  only  the  kind,  which,  for  brevity,  we  will  divide  here 
into  fibrous  upper  clouds,  called  cirrus,  and  layers  of  lower  clouds,  called  stratus,  be- 
sides the  mountainous  clouds  often  observed  in  the  sky  during  warm  weather,  and 
the  difierent  subdivisions  formed  of  a  combination  of  either,  as  cirro-  cumulus,  cirro- 
stratus,  cumulo-stratus,  but  also  the  direction  iirom  and  the  velocity  with  which  they 
move.  Fog  is  a  cloud  resting  upon  the  earth.  Any  cloud  from  which  rain  falls  is 
called  nimbus. 

Great  stress  should  be  laid  upon  the  accnrat<e  measurement  of  the  rainfall.  We  in 
Nebraska,  who  have  heard  so  much  discussion  on  this  subject  in  connection  with  the 
fertility  of  our  soil,  realize  fully  its  great  importance.  Expose  your  gauge,  which 
consists  of  a  cylindrical  tube  aud  a  funnel,  where  it  is  free  from  all  obstructions  and 
eddies.  This  is  not  so  easy  as  may  appear  at  first  thought,  and  great  care  should  bo 
exercised  therewith.  Insert  the  measuring  stick  into  the  cylinder  and  note  the  amount 
of  water  indicated  thereon.  Then  reduce  the  amount  so  obtained  according  to  the 
proportion  of  the  tube  to  the  area  of  the  funnel.  In  the  Signal  Service  this  propor- 
tion is  as  ten  to  one,  so  that  a  rainfall  of  1  inch  collected  by  the  funnel  is  equal  to  0.1 
inch  in  the  tube.  When  the  precipitation  is  in  snow,  rake  the  cylinder  of  the  rain- 
gauge,  invert  it  and  plunge  it  vertically  into  the  level  snow  until  it  reaches  either 
the  ground  or  the  upper  surface  of  the  snow  that  fell  before  the  last  measurement 
was  made,  dig  away  the  surrounding  snow,  slip  a  sheet  of  tin  under  the  lower  end  of 
the  cylinder,  lift  it  up  and  put  the  cylinder,  open  end  upward,  in  a  warm  place,  where 
the  snow  will  quickly  melt,  then  measure  the  depth  of  the  water.  The  actual  and 
not  the  relative  depth  of  water  in  the  cylinder  will  be  recorded.  Sleet  or  hail,  when 
falling  with  rain,  is  measured  as  the  latter,  aud  like  snow  when  falling  with  snow. 

Other  insmiments  could  be  named,  but  the  foregoing  are  sufficient  for  all  practical 
purposes  when  carefully  and  punctually  noted. 

All  first-class  stations  in  the  Signal  Service  take  three  daily  telegraphic  observa- 
tions, two  local  observations,  and  as  many  special  observations  as  maybe  prescribed. 
At  each  of  these  observations  the  barometer  is  corrected  for  temperature  and  instru- 
mental error,  as  mentioned  in  the  outset,  and  also  reduced  to  sea  level.  The  latter  is 
done  for  the  purpose  of  readier  comparison.  To  illustrate,  take  Lincoln  and  Pike's 
Peak  for  example.  Say  there  is  a  perfect  equality  of  air  pressure  between  the  two 
places.;  the  column  of  air  resting  upon  the  base  of  the  barometer  cistern  here  will  be 
much  higher,  and  hence  the  pressure  of  it  much  greater,  as  the  elevation  of  your  city 
is  less  than  that  of  Pike's  Peak.  Hence  the  barometer  at  Lincoln  may  read  30  inches, 
and  ouly  about  Iti  inches  at  the  other  point,  while  at  the  same  level  both  would  be 
pej^ectly  alike.  For  this  reason  a  neutral  point,  so  to  say,  has  been  chosen  to  which 
all  corrections  are  adapted,  and  the  sea  level  is,  of  course,  the  most  natural  that  sug- 

fested  itself,  being  everywhere  the  same.  Should,  after  this  reduction  is  made,  the 
arometer  at  Lincoln  read  30  inches  and  only  18  inches  at  Pike's  Peak,  then  you  may 
conclude  that  the  world  is  coming  to  an  end,  for  such  diversity,  if  it  were  possible, 
would  indicate  a  commotion  in  the  atmosphere  utterly  unprecedented.  By  this  I 
mean  to  show  once  more  the  significance  of  high  and  low  pressure,  but  more  particu- 
larly the  convenience  of  reducing  all  barometric  readings  to  the  same  level.  The  dif- 
ference, then,  speaks  for  itself. 

When  a  telegraphic  observation  is  complet'Cd  the  data  are  translated  into  cipher,  a 
transaction,  by  the  way,  perfected  almost  to  a  fine  art,  and  transmitted  thence  by 
special  wire  to  Washington.  At  the  chief  office  draftsmen  are  ready  at  the  ap- 
pointed time  to  chart  the  isobars,  isotherms,  dew  points,  clouds,  &c.,  upon  separate 
maps^  from  which  the  officer  in  charge  deduces  the  indications  for  the  following  day 
as  you  find  them  in  the  daily  press. 

From  the  same  cipher,  or  as  many  of  them  as  any  station  receives,  are  prepared  the 
daily  bulletins,  three  times  a  day,  as  you  find  them  posted  in  all  large  cities  where 
signal  offices  are  located.  Those  who  study  these  bulletins  regularly  know  how  to 
appreciate  their  value.  I  doubt  whether  there  is  ever  a  general  storm  of  any  magni- 
tude that  the  Chief  Signal  Officer  fails  to  predict,  partially  at  least.  A  great  deal  of 
abuse  has  been  heaped  on  the  present  management  of  the  department  for  alleged  in* 
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accuracies,  wheo  in  troth  and  fact  the  percentage  of  verifications  was  never  jneater 
than  at  present.  I  helieve  it  was  88  for  1883.  Yon  do  not  suppose  that  General 
Hazen  attends  in  person  to  the  preparation  of  the  indications.  To  do  that  would 
require  his  presence  mornings,  noons,  and  nights,  wcek-davA  and  holidays,  and  in 
all  eternity,  to  say  nothing  of  the  neglect  in  such  cases  of  iiis  vast  administrative 
duties.  The  indications  are  prepared  hy  officers  who  devote  years  of  patient  study 
to  this  particular  hranoh  of  meteorological  science  and  gain  in  proficiency  in  the  ratio 
of  their  experience.  Let  this  serve  you  as  a  sample  of  the  insane  criticism  heetowed 
upon  the  service  by  persons  who  for  the  mosi  part  could  not  toll  a  barometer  from  a 
crowbar  or  an  anemometer  from  a  windmill. 

If,  nevertheless,  the  Signal  Service  is  susceptible  to  further  improvement,  it  is  not 
because  the  Chief  Signal  Officer  does  not  employ  the  means  at  his  command  to  the 
best  advantage,  but  because  these  means  are  not  sufficient  to  cover  the  immense  field 
deserving  of  cultivation.  And  what  a  field  it  is  I  When  all  along  the  lakes  and  sea- 
coast  the  flying  storm-signals  ^ve  warning  to  the  mkriners  to  keep  in  port,  or  when 
perhaps  a  tempest-tossed  ship  is  sighted  by  a  signal  man  on  lonesome  watch,  who, 
by  means  of  torch,  or  flag,  or  telegraph,  summons  the  needed  rescue,  thus  saving 
mayhap  in  one  single  night  more  than  the  whole  appropriation  for  the  Signal  Corps 
amounts  to,  if^  indeed,  the  value  of  human  life,  not  to  speak  of  the  worth  of  the  cargo, 
may  be  expressed  in  .figures ;  when  all  this  and  more  I  say  is  done  by  the  service, 
you  never  hear  of  it.  It  is  treated  as  a  matter  of  course.  But  if,  perchance,  once  in 
a  lifetime,  a  vessel  be  wrecked  through  the  caprice  of  a  local  storm,  the  blame  is  forth- 
with attached  where  it  does  not  belong — to  tnis  department. 

Some  da^  when  the  people  of  this  country  shall  awake  to  a  proper  realization  of 
their  best  interests,  they  will  clamor,  not  as  the  croakers  do  for  retrenchment,  but 
fur  a  liberal  extension  of  the  Signal  Service,  to  include  warnings  of  destructive  storms, 
frosts,  floods,  ^c,  in  the  interior  of  the  country  in  the  manner  now  employed  along 
the  sea-coast.  Already  has  General  Hazen  taken  the  initiatory  steps  for  such  a  con- 
summation, and  if  members  of  Cougress  were  fully  aware  of  the  needs  of  their  con- 
stituents they  would  not  hesitate  long  to  supplv  the  sinews  of  war  against  the  fiercest 
enemy  of  the  husbandman  and  shipper,  the  hostile  elements.  It  behooves  not  my 
position,  perhaps,  to  utter  these  bold  sentiments,  but  as  I  propose  to  cast  mv  lot  in 
another  sphere  of  usefulness  some  early  day,  I  can  indulge  in  more  freedom  of  speech 
than  I  otherwise  would. 

It  may  interest  you  to  know  that  at  the  same  moment  that  you  step  into  your  ob- 
servatory to  take  one  of  your  tri-daily  readings  prescribed,  a  thousand  or  more  co- 
workers, distributed  all  over  the  northern  hemsiphete,  and  most  of  them  eminent 
scientists,  repair  to  the  same  work  for  precisely  the  same  object.  There  is  not  a 
prominent  observatory,  college,  station,  or  barracks  anywhere  in  Algeria  or  Japan,  in 
India  or  Siberia,  not  to  speak  of  the  more  civilized  countries  of  Europe,  where  regular 
observations,  by  voluntary  contributors  like  yourselves,  are  not  taken.  There  is  not 
a  ship  in  the  British,  Swedish,  Spanish  or  American  navy,  whether  cruising  in  the 
Arctic,  middle,  or  equatorial  zones,  that  is  not  instructed  to  take  simultaneous  meteor- 
ological observations.  And  the  Chief  Signal  Office  in  Washington  is  the  one  great  re- 
ceptacle into  which  the  whole  mass  of  data  flows  and  where  the  vast  collection  is  com- 
puted, sifted,  and  prepared  for  practical  and  scientific  deduction.  Speak  of  the  work 
of  the  United  States  Signal  Service  I  There  is  not  a  government  short  of  barbarism 
on  the  face  of  this  planet  that  would  not  cheerfully  adopt  our  system  and  give  in  ex- 
change for  it  ten  times  the  amount  Congress  stintingly  appropriates  for  the  same,  had 
it  but  natural  advantages  and  other  facilities  for  its  operation  such  as  this  great  and 
glorious  country  enjoys. 

Let  it  be  a  source  of  Just  gratification  to  you  to  be  part  of  this  useful  and  beneficial 
system,  and  thank  Proifessor  Thompson  for  his  tireless  efforts,  in  the  face  of  constant 
discouragements,  to  secure  to  Nebraska  the  greatest  share  ox  blessings  to  be  derived 
therefrom. 

XIII. 

purdue  university. 

Office  of  President, 
La  Fayette,  Ind.,  March  10,  1884. 

lb  eohool'teaekere,  euperintendentSf  count jf  and  citif  officers : 

The  Signal  Service  of  the  United  States  has  been  found  to  be  of  incalcnlable  bene- 
fit to  the  maritime  interests  of  the  country.  It  is  believed  that  it  can  be  made  of  as 
much  benefit  to  its  agricultural  interests.  Timely  information  of  the  coming  of  a  cold 
wave,  for  example,  spread  among  the  fanners  of  this  State,  would  without  doubt  save 
many  thousands  of  dollars'  worth  of  farm  products  annually.  I  am  reliably  informed 
that  a  crop  worth  $50,000  was  lost  in  a  certain  county  last  fall,  which  might  have 
been  saved  if  the  farmers  had  taken  advantage  of  the  weather  report  published  in  a 
certain  daily  paper  in  that  county.  The  daily  press  is  doing  a  valuable  service  by 
publishing  weather  indications. 
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The  Signal  Service  of  the  United  States  la  seeking  additional  means  of  disseminat- 
ing information  among  the  people.  A  scheme  has  heen  derised  hy  means  of  which 
signals  showing  weather  indications  can  he  placed  npon  railroad  trains.  Tho  man- 
agement of  the  State  weather  service  is  negotiating  with  some  of  tho  railroads  of  the 
State  with  a  view  of  placing  these  signals  npon  their  lines.  Bnt  those  signals  can  be 
seen  onlv  whdu  tho  train  is  passing,  and  hence  mnst  be  ol>served  at  a  given  time,  or 
^ot  at  all.  We  havo  devised  another  scheme,  which  has  received  tho  approval  of  the 
Signal  Service  Bnrean  at  Washington,  and  which  can  be  made  to  reach  thousands  of 
people  which  tho  railroad  scheme  will  not  reach.  It  is  to  fnmish  signal  flags  to  any 
teacher,  superintendent  of  schools,  connty  or  city  officers^  who  will  agree  to  rnn  them 
up  on  a  ilaestaff.  The  commissioners  of  every  county  m  the  State  would  confer  a 
great  beneht  on  the  farmers  of  their  immediate  vicinity  if  they  would  cause  these 
signals  to  be  ran  up  on  their  court-houses.  School  trustees,  superintendents,  and 
teachers  of  schools  in  charge  of  school-houses,  not  in  the  immediate  neighborhood  of 
court-houses,  would  confer  a  like  benefit  by  raising  the  signals  upon  their  respective 
buildings. 

There  are  two  things  necessary  for  the  successful  execution  of  this  scheme.  First, 
to  procure  the  necessary  information  concerning  the  weather  indications  each  mom- 
ins; ;  and,  secondly,  to  procure  and  use  the  necessary  signals.  If  the  railroad  sienal 
scheme  becomes  general  in  the  State,  the  necessary  informatio;i  can  be  obtained  at 
any  railroad  telegraph  office,  or  from  any  railroad  train. 

The  necessary  signal  flags  will  be  furnished  by  William  H.  Ragan,  director  of  the 
State  weather  service,  Purdue  University,  La  Fayette,  Ind.,  at  cost.  This  will  be  fS 
per  set  for  ordinary  cloth,  and  |3.50  per  set  for  bunting. 

The  signal  flags  are  very  simple,  and  can  be  properly  displayed  by  any  one,  and  it 
will  take  bnt  five  minutes  a  day  to  set  them.  If  properly  elevated,  they  can  be  seen 
at  a  distance  of  half  a  mile  or  more,  and  can  be  readily  interpreted.  They  will  indi- 
cate six  things : 

1.  Higher  temperature. 

2.  Lower  temperature. 

3.  Stationary  temperature. 

4.  General  rain  or  snow. 

5.  Clear  or  £ftir  weather. 

6.  Local  rain  or  snow. 

Full  printed  directions  for  the  use  of  these  signals  will  accompany  each  set  sent. 
Orders  will  be  filled  in  the  order  of  their  reception. 

The  signals  for  this  State  will  be  based  upon  special  daily  information  received 
from  the  Signal  Service  Bureau  at  Washington,  and  upon  a  special  daily  forecast  of 
the  weather  for  the  State  of  Indiana.  Arrauj^ements  have  been  made  with  the  rail- 
roads, and  towns  along  each  road  can  secure  information  each  morning  at  their  rail- 
road station. 

J.  H.  SMART,  PretidenU 

WuAJ.AU  H.  Ragan, 

Director  Indiana  Weather  Service, 


xrv. 


LOUISIANA  STATE  WEATHER  SBRVIGE. 

[Cironlsr.] 

New  Orleans,  La.,  Aprils,  1884. 

Sir  :  Through  the  munificence  of  the  bodies  represented  by  the  members  of  this 
committee  we  are  enabled  to  establish  a  State  volunteer  weather  service  in  Louisiana, 
in  co-operation  with  the  United  States  Sifi^al  Service.  The  benefits  to  be  derived 
from  this  institution  are  manifest,  as  the  data  collected  will  be  of  immense  impor- 
tance hereafter  in  weather  prognostications,  and  in  forming  opinions  of  the  effect  of 
weather  on  crops.  It  will  also  arrange  for  the  rapid  and  complete  distribution  of  frost 
warnings  throuffhout  the  sugar  region.  It  is  our  purpose  to  establish  a  station  in 
your  section,  and  to  the  end  that  we  may  obtain  observers  who  wUl  be  thoroughly 
efficient  we  would  ask  you  to  recommend  to  us  an^  person  of  your  acquaintance  who 
would  probably  volunteer  and  who  would  be  reliable.  The  duties  are  not  onerous. 
They  consist  of  observations  two  or  three  times  daily  of  the  temperature,  the  condi- 
tion of  the  atmosphere,  the  rainfall,  and  all  incidental  phenomena,  a  record  of  which 
is  to  be  kept  in  a  book  furnished  for  that  purpose,  and  weekly  or  monthly  returns  of 
the  data  to  be  made  to  us  upon  the  blanks  furnished. 

The  instruments  furnished  will  be  of  Government  construction  and  bought  from 
them  by  us  for  the  State  weather  service. 

To  any  close  observer  of  nature,  or  to  one  who  is  fond  of  collecting  scientific  data, 
the  position  of  volunteer  reporter  will  be  one  which  will  afford  much  pleasure. 

The  reports  fix>m  all  the  stations  will  he  embodied  in  a  monthly  report,  in  pamphlet 
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form,  wMob  will  be  diertribnted  thToaghout  the  State  for  the  benefit  of  planters  and 
farmers. 

Begging  you  to  give  ns  the  benefit  of  yonr  advice  in  regard  to  an  observer  near  yon 
at  vonr  earliest  convenience, 

Yours,  truly,  ROBERT  8.  DAY, 

Secretary, 

Committee, —Col.  Louis  Bush,  of  Bush  &  Levert,  representing  sugar  planters'  con- 
vention :  John  T.  Brodnax,  representing  Kew  OrleansTroduce  JSxchange ;  John  Bark- 
ley,  of  Barkley,  Thomson  &,  Co.,  representing  New  Orleans  Sugar  Exchange;  Robert 
8.  Day,  of  Gidieie,  Day  &,  Co.,  representing  New  Orleans  Cotton  Exchange. 


XV. 


THE  STATE  WEATHER 


[Sonday  StateA,  New  Orleans,  La.,  May  18, 1884.] 

BUREAU.— AN    INSIGHT    INTO  THE  SYSTEM  AND  ITS  INCALCU- 
LABLE RESULTS. 

The  joint  committee,  consisting  of  Col.  Louis  Bush,  of  the  planters'  convention;  J. 
T.  Brodnax,  of  the  Produce  Exchange ;  John  Barkley,  of  the  Sugar  Exchange,  and 
Robert  8.  Day,  of  the  Cotton  Exchange,  have  issued  their  first  report  of  the  Louisi- 
ana State  weather  service. 

Some  months  ago  the  movement  was  inauguratedby  the  subscription  of  $1,500  from 
the  commercial  bodies  represented,  but  the  sum  subscribed  was  exhausted  in  the  pur- 
chase of  instruments.  They  propose  to  establish  stations  all  over  the  State,  mm 
which  to  receive  regular  observations  and  data,  and  again  to  utilize  every  train  leav- 
ing the  city  to  carry  signals  of  approaching  frost  or  storms,  by  displaying  on  them 
flags  in  the  day  time  and  lanterns  at  night,  so  that  all  the  people  along  the  lines  of 
railway  can,  in  the  critical  period  of  crops,  receive  due  warning  of  changes  in  the 
weather  from  24  to  48  hours  ahead,  and  thus  be  able  to  make  due  preparations  to 
save  their  crops  from  frost.  The  regular  stations  to  be  established  by  June  1  will 
furnish  data  which  in  two  or  three  years  will  be  a  basis  of  predictions  of  seasons  for 
all  the  sections  of  the  State.  Time  has  proved  the  correctness  of  such  predictions, 
and  all  needed  is  to  st^krt  the  service  to  furnish  the  needed  data.  In  addition  to  the 
trains  carrying  these  signals,  on  receipt  of  such  warning,  each  station  will  hoist  a 
frost  or  storm  flag  or  lantern. 

The  joint  committee  expect  the  legislature  of  Louisiana,  as  other  States  have  done^ 
to  make  an  appropriation  of  at  least  |2,000  to  further  and  aid  the  enterprise.   ' 

An  instance  of  the  value  of  this  service  is  recorded  in  the  State  of  Wisconsin.  Last 
year  Lieutenant  Dunwoody,  of  the  Signal  Service,  sent  a  warning  dispatch  to  Madi- 
son, Wis.,  predicting  frost  in  24  or  48  hours. 

The  State  bad  no  bureau,  and  no  way  to  disseminate  the  news.  The  telegram  lay 
unnoticed  in  the  office  at  Madison,  Wis.,  and  the  result  was  that  the  unexpected  frost 
in  48  hours  had  ruined  the  tobacco  crop  of  the  entire  State ;  while,  had  it  been  her- 
alded to  the  planters,  there  would  have  been  ample  time  to  gather  and  protect  the 
crops,  whose  loss  amounted  to  $1,500,000.  With  this  service  established  in  Louisiana, 
telegrams  of  warnings  could  be  sent  to  every  planting  section  of  the  State,  and  the 
benefit  derived  from  the  knowledge  that  a  frost  would  come  in  even  24  hours  would 
much  more  than  compensate  for  the  small  outlay,  as  no  one  in  the  service  will  be 
salaried,  except  the  clerk  compiling  the  monthly  reports  and  sending  the  predictions. 

The  following  States  have  adopted  or  are  adopting  this  system,  namely :  Ohio, 
Missouri,  Tennessee,  Alabama,  Mississippi,  and  Kansas.  The  United  States,  which 
will  be  a  large  beneficiary  from  the  establishment  of  these  State  services  in  the  way 
of  minute  data,  will  always  aid  and  foster  the  enterprise. 

The  following  table  from  the  June  report  is  of  interest,  as  it  contains  the  records  of 
frxMts  from  1870  to  1884 : 


1870-71 
1871-*72 
18re-'73 
1873-74 
1874-75 
lB75-7e 
187l^*77 
18n-78 
1878-79 
187ft-*80 
186»-*81 
1881>'82 
188i-*83 
188S-'84 


First  frost 


Deo.  20, 1870 
Deo.  1,1871 
Nov.  80, 1872 
Nov.  20, 1878 
Nov.  26. 1874 
Dec.  13, 1876 
Nov.  21, 1876 
Nov.  11, 1877 


Last  frost. 


Jan. 
Feb. 
Jan. 
JaiL 
Feb. 
Feb. 
Feb. 
Jan. 


16,1871 

3,1872 

19,1873 

80.1874 

10. 1876 
16.1876 

18. 1877 

25. 1878 


Nov.    1,1878    Feb.    11,1879 


Nov.  20, 1879 
Nov.  16, 1880 
Nov.  24, 1881 
Nov.  80, 1882 
Deo.  16.1888 


Feb. 
Apr. 
Feb. 
Jftn. 
Feb. 


27.1880 

2.1881 

6,1882 

28,1883 

16^1884 
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state  wsatubb  8ervicb. 

Garlbton  GoI'Leqb  Observatort, 

Northfieldt  Minn,,  August  12, 1884. 

Dear  Sir:  Gen.  W.  B.  Hazen,  Chief  Signal  Officer,  Waabington,  D.  C,  has  recently 
addressed  an  important  oommnnication  to  the  director  of  the  observatory  at  Carleton 
College,  Northfield,  in  regard  to  organizing  a  Stato  weather  service  for  Minnesota. 
In  that  letter  he  says: 

"  It  is  my  purj^ose  to  establish  local  Stato  services  in  the  several  States,  which  will  aid 
the  Signal  Service  in  collecting  meteorolo^oal  data,  and  at  the  same  time  afford  a 
well-organized  systom  of  stations,  which  w:ll  enable  the  Signal  Service  to  distribnto 
the  information  which  may  be  collected  to  the  best  advantage ;  or,  in  other  words,  I 
hope  by  the  co-operation  of  the  Stato  services  and  the  Signal  Service  to  make  the 
latter  more  valuable  to  the  people  of  the  coantry." 

The  plan  of  the  Stato  service  is  to  have  a  central  Stato  office  and  a  Stato  director, 
and  at  least  one  voluntary  observer  in  each  county,  who  will  keep  a  record  of  tem- 
perature and  rainfall,  and  report  the  same  to  the  central  office  of  the  Stato,  at  such 
times  and  in  such  ways  as  the  Chief  Signal  Officer  at  Washington  shall  plan  for  or 
request. 

County  observers  wishing  to  make  continuous  records  of  wind  force,  humidity,  and 
the  barometer,  will  be  aid^  in  all  possible  ways,  both  by  the  Stato  and  the  Govern- 
ment service ;  for  such  observations  are  locally  of  equal  value  to  those  of  temperature 
and  rainfall. 

The  Stare  director  will  supply  from  the  chief  officer  at  Washington  the  instruments 
necessary  for  all  the  observations  spoken  of  above  at  greatly  reduced  cost  firom  cata- 
logue pnces.  These  instruments  wiU  be  compared  with  the  Government  standards 
at  the  Chief  Signal  Office,  and  a  memorandum  of  errors  of  all  will  be  furnished  to 
each  local  observer,  so  that  a  uniform  systom  of  observations  is  secured  for  the  weather 
service  of  the  entire  country. 

The  central  State  office  will  also  furnish,  free  of  charge,  to  all  local  stations,  the 
necessary  blanks,  instructions,  monthly  weather  review,  reports  of  the  Stato  weather 
service,  and  all  other  useful  information  communicated  by  the  Chief  Signal  Officer  at 
Washington  for  that  purpose. 

Attention  is  asked  to  the  following  advantages  of  a  Stoto  weather  service: 

1.  It  will  bring  the  benefite  of  the  signal  service  of  the  United  States  into  every 
county  of  Minnesota  participating  in  the  State  service. 

2.  It  will  be  the  means  of  soon  securing  bettor  predictions  of  weather  changes  and 
storms,  so  much  needed  in  the  Northwest. 

3.  It  will  soon  prepare  Minnesota  for  a  systom  of  storm  signals  displayed  from  rail- 
way trains  that  will  be  widely  beneficial  to  agricultural  interesto. 

4.  It  will  give  to  every  county  the  Government  standards  for  tomperatnre,  rainfall, 
wind- velocity,  humidity,  &e. ,  which  are  sources  of  useful  public  information. 

5.  It  will  put  within  reach  of  local  agricultural  societies  means  of  accurato  ob- 
servations which,  in  the  course  of  years,  must  be  valuable  to  any  locality  in  the 
study  and  adaptation  of  cereals. 

6.  It  will  bring  the  science  and  methods  of  the  national  signal  service  within  the 
reach  of  the  principal  high-schools  of  the  Stato,  offering  teachers  and  pupils  alike 
excellent  opportunities  to  study  a  wide  range  of  the  application  of  science  to  fostor 
and  protect  agricultural  industry. 

7.  For  about  $15  the  instrnmente  for  tomperatnre  and  rainfall  can  be  secured. 

To  take  the  observations  requires  but  little  time  daily,  and  the  exercise  is  especially 
agreeable  to  those  that  are  interested  in  natural  science.  Any  person  so  disposed 
will  probably  not  find  it  difficult  to  raise  the  necessary  means  to  buy  all  instruments 
wanted  for  a  complete  station  at  the  county  seat  of  each  county,  for  various  interests 
are  to  be  served,  and,  in  all  probability,  liberal  people  who  naturally  have  interest  in 
useful  science  will  cheerfully  contribute  for  such  an  enterprise. 

Instrnmente  necessary  for  observations  desired  by  the  State  service  and  the  Signal 
Service  of  the  United  States : 

Thermometer :  Cost 

External |2  50 

Maximum  registering .* : 5  00 

Minimum  registering , 4  00 

Bain-gauge,  copper,  iron  overflow 1  25 

Measuring  stick 25 

Total  13  00 

Very  truly,  yours, 

W.  W.  PAYNE,  Difvotor. 
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XVII. 

AIJ^BAMA  WEATHER  SBKViCE.      EXPLANATION  OF  SIGNALS  FOR  INDICATING  CHANGES 

OF  THE  WEATHKK  AND  CONDITIONS  OF  TEMPERATURE. 

fPlefts»  post  ia  »  Gonaplcaons  pliire.) 

At  ttu  early  hour  each  nioruiiig  these  ciignalii  will  be  raiaed  siinoltaneonsly  at  al 
telegraph  stationn  thronghoiit  the  State.    The  predictions  will  be  famished  the 
director  each  day  by  the  Chief  Signal  OiUcer  at  Washington,  and  these  predictions 
will  lie  iuamediately  telegraphed  froin  Aniinni  to  the  enp($rintendents  of  the  various 
railways,  who  will  promiiriy  distribate  the  warnings  along  their  several  lines. 

The  np]ier  tiags  will  iilways  designate  the  approach  of  rain  or  fair  weather,  while 
the  lower  Hags  will  always  refer  to  the  changes  of  temperature. 

Tlie  flags  most  be  so  placed  on  the  staff  as  not  to  permit  of  their  becoming  entan- 
gled during  a  cabn. 

The  following  are  the  possible  combinations: 


Fair  weather  and  lower  temperature. 


Fair  weather. 


i       Higher  temperature. 


r 


Fair  weather. 
Stationary  tomperutnre. 


Local  rain8  and  higher  temperature. 


I — 1 


Local  rains. 


Stationary  temperature. 


Local  rains. 


I^wor  temperature. 


Geuerul  rains  and  stationary  temperature. 

General  i-ains. 
Lower  tt^mperature. 


Oen«^ra1  raius. 


Higher  t«Mnp#Taturt». 


P.  H.  MELL,  Jr., 
JHrector^  Alabama  H>rilA«r  Serrice. 

AOEICOLTUKAL  AND  MkcHANICAL  OOLLKOE, 

Jn6mir,  Ala.f  AugMtt  15,  1864. 
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XVIII. 

NBW  SNOLA.no  MBTKOROLOGIGAL  80CXRTY. 

The  New  England  Meteorological  Society  was  formed  in  Boston,  in  Jnne,  1884.  to 
promote  the  extension  and  diffnsion  of  knowledge  relating  to  the  atmospheric  phe- 
nomena of  New  England.  It  aims  to  awaken  an  interest  in  meteorology  among  the 
people ;  to  lead  the  meteorological  workers  in  New  England  to  conduct  their  obser- 
vations according  to  a  common  plan ;  and  to  discuss  and  publish  the  results  obtained. 

All  persons  interested  in  this  work,  whether  they  can  undertake  regular  observa- 
tions or  not,  are  invited  to  apply  for  membership  in  the  society  by  sending  their 
names  and  addresses  to  the  teoret-ary,  stating  at  the  same  time  their  occupations  and 
whether  they  have  hitherto  made  a  practice  of  keeping  records  of  Ihe  weather. 
Members  have  the  right  of  attendance  at  the  meetiuas  of  uie  society  and  will  receive 
its  publications  free.  The  regular  meetings  will  be  lield  at  places  yet  to  be  named, 
on  the  third  Tuesdays  of  October,  January,  and  April.  The  fee  for  membership  is  |3 
a  yeai'. 

The  council  of  the  society  proposes  to  begin  its  work  by  undertaking  to  collect  sta- 
tistics of  rainfall  and  range  of  temperature.  A  circnlar  will  be  issued  to  members  at 
a  later  date  explaining  the  details  of  the  plan  of  observation,  with  information  as  to 
the  cost  of  the  required  instruments,  which  will  be  moderate.  It  is  desired  that  ob- 
servations should  oe  made  at  numerous  stations  in  all  parts  of  New  England,  and  to 
promote  this  end  the  council  may,  when  advisable,  secure  the  services  of  persons  not 
members  of  the  societv.  Regular  observations  will  be  begun  as  soon  as  practicable, 
and  thereafter  a  monthly  bnfletin  will  be  issued  containing  a  summary  of  the  obser- 
vations collected. 

It  will  Im)  an  aid  to  the  society  if  those  who  receive  this  circular  will  bring  it  to 
the  attention  of  snch  of  their  friends  as  are  interested  in  the  study  of  the  weather. 
It  is  hope<l  that  no  one  will  fail  to  appl^  for  membership,  or  to  undertake  observa- 
tions simply  on  account  of  inexperience  in  meteorological  work;  the  observations  pro- 
posed are  such  as  can  easily  be  taken  without  more  instruction  than  will  be  contained 
in  the  circulars  to  observers,  and  the  time  that  they  require  will  be  short. 

Applications*  for  membership  and  communications  relating  to  the  society  should 
be  made  to 

W.  M.  DAVIS, 
Secretarsff  Cambridge^  Ma»ti, 

Correspondence  concerning  matters  of  observation  should  be  addressed  to 

Prof.  WINSLOW  UPTON, 

Diitctar,  Ptovidence,  R,  I, 
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XVIII  n. 
RAILWAY  WEATHER  SIGNALS. 


DAY  SIONAIJS. 


IILUE  SUN. 

General  rain  or 

8UOW. 


RED  SUN. 

Higbor  temper- 
ature. 


BLUK  STAR. 

Local    rain    or 
anow. 


RED  STAR. 

Stationary  tem- 
perature. 


BLUE  MOON. 

Clear    or    fair 
weather. 


KRD  MOON. 

Lower  teni]>er- 
ature. 


^rbem  Mignala  are  now  in  use  on  railroads  in  Ohio,  Peunaylvania^  and  Canada. 

Prof.  T.  C.  Mendenhally  chief  of  the  Ohio  meteorological  bnrcan,  first  placed  this 
system  of. siffnala  in  practical  operation,  and  ho  reporta  that  citizens  living  on  the 
lines  of  rotMB  carry incr  these  signals  have  r«»ceived  substantial  benefits  from  the  in- 
fonnation  they  have  tnas  obtained  from  this  office.  The  signals  consist  of  sheet-iron 
disks  about  U  feet  in  diameter,  and  are  displayed  on  the  side  of  baggage-cara. 

The  Chief  Signal  Officer  has  prepared  at  Washington  each  night  a  special  weather 
forecast  for  the  region  of  the  roadjt  named,  and  this  is  telegraphed  to  the  superin- 
tendent of  each  i-oad  soon  after  midnight,  so  that  the  morning  trains  ma^'  display  the 
proper  symbols  to  indicate  the  probable  weather  and  temperature  of  the  coming  day. 

It  must  be  remembered  that  these  predictions  indicate  only  the  probabilitiegf  and 
that  no  one  can  foretell  the  character  of  the  weather  for  twenty-fonr  hours  with  abso- 
Intd  certainty.  It  is  believed,  however,  from  past  experience,  that  in  a  great  ma- 
jority of  cases  the  predictions  will  be  veritied. 

Thesigual  will  consist. of  two  figures  which  differ  in  color,  being  red  or  bluo,  and 
in  form,  ueiug  shaped  like  the  sun,  a  orescent,  or  a  star.  The  red  color  refers  to  the 
temperature  and  the  blue  to  the  state  of  the  weather,  as  rainfall  or  snow.  Tliey  are 
osed  as  below : 

By  *' higher'*  or  **  lower"  temperature  is  mount  that  the  temperature  at  any  hour 
of  the  day  may  be  ex^>ected  to  be  higher  or  lower  than  it  Was  at  the  same  hour  the 
previons  day,  and  by  *'  stationary"  temperature  that  it  will  not  vary  more  than  3^  or 
49  from  the  record  of  the  previous  day. 

Local  rains  are  such  as  are  likely  to  occur  at  one  or  more  points  along  the  line,  but 
will  not  probably  be  general.    Local  rains  are  not  generally  of  long  duration. 
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* 

•* 


OiiA  green  star — fair  weatber. 


Two  greeu  stam,  fireil  in  snceessimi,  wHb  inter- 
val of  one  ininnte — local  rain  or  snow. 


^^^^.^^L,^^^^         Three  gw 

**• 


Three  green  stars,  firecl  in  snccesaiou,  with  in- 
tervals of  one  minnte — general  rain  or  spow. 


One  red  star — lower  temperatnre. 


Two  reil  stars,  fire«l  in  snccession,  with  interval 
of  one  miuhte — stationar3'  teuip«$ratare. 


Three  red  stars,  fired  in  succession^  with  int«r-> 
vals  of  one  niitante— higher  t^^iniMsratnrc. 

These  signals  were  successfully  nsed  at  the  grange  exposition  at  Williams  Grove,. 
Pennsylvania,  August  '^6  to  29,  1884. 

They  are  in  the  form  of  rockets  or  an  exploding  cartridge,  which,  when  fired,  nia^ 
be  seen  from  6  to  10  miles.  It  is  proposed  to  snpply  these  signals  to  points  in  agn- 
cnltural  districts  and  have  them  tired  at  a  stated  hour  during  the  night  to  indicate 
the  probable  weather  for  the  coming  day. 


XIX. 


CIRCULAR.— PUBIJ8HED  BY  CO-OPKRATION  OF  THE  WAR  AND  PO«T-OKKICK  DBPART- 

MKNT8. 


Signal  Office,  War-  Department, 

IfaMnuton  City, ,  1H8— 


Sir  :  Thn  Chief  Signal  Officer  is  desirous  of  iuoreasing  the  usefulness  of  the  Signal 
Service  reports  in  your  Hection.  The  information  collected  by  the  Signal  Service,  by 
means  of  the  daily  telegraphic  reports,  renders  it  possible  for  this  office  to  announce 
the  approach  of  sudden  changes  in  temperature. 

There  is  scarcely  an  industry  which  would  not  be  greatly  lienefited  by  warning  of 
the  approach  of  cold  wares,  and  es|iecially  is  this  true  of  those  inten*sted  in  agricult- 
ure and  stock  farming. 

Not  posseMsing  the  necessary  funds  to  convey  this  iuformation  by  tel«*graph  to  the 
various  sections  of  the  country,  the  next  best  means  basboen  adopted,  viz,  to  publish 
the  information  in  the  Farmers'  Bulletin,  as  followH: 
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COLD  WAYS  COMING. 

Coid-'waveflag  has  been  ordered  up  at ,  and  the  temperature  will  probably  fall in 

the  next  24  hours. 

The  country  has'been  divided  into  distriots,  and  eold-wave  stations  established  at 
central  points;  when  cold  weather  is  anticipated,' the  cold-wave  flag  (white  flag,  six 
or  eight  feet  sqnare,  with  black  center,  about  two  feet  square)  will  be  ordered  up  at 
the  central  station  and  the  Information  published  in  the  Farmers'  Bulletin.  ThcM 
bulletins  are  displayed  at  post-offices,  and  it  is  believed  that  a  much  wider  distribu- 
tion of  the  information  thus  given  may  be  secured  by  the  display  of  cold-teave  flags  at 
the  various  post-offices  where  the  bulletin  may  be  received. 


The  Signal  Service  is  not  prepared  to  supply  these  flags  for  general  use,  but  a  flag 
such  as  is  described  above  will  not  cost  more  than  $1,  and  there  may  be  parties  re- 
siding in  the  vicinity  of  your  office  willing  to  co-operate  in  this  work  by  furnishing 
the  flag  and  displaying  it  at  some  prominent  point  for  the  benefit  of  the  public.  It 
ii»  believed  that  much  benefit  will  result  from  prompt  action  on  the  part  of  those  who 
may  be  charged  with  the  display  of  these  flags,  and  probably  some  arrangement  may 
be  made  with  the  railroad  companies,  along  whose  lines  stations  may  be  located,  to 
assure  the  transmission  by  telegraph  of  the  order  for  the  coldrwave  signals  before  the 
receipt  of  the  Farmers'  Bulletin. 

The  cold- wave  flag  is  displayed  only  when  the  warning  is  given  in  the  Farmers' 
Bulletin,  or  by  telegraph,  and  it  should  be  taken  down  at  the  expiration  of  twenty- 
four  hours,  unless  a  second  warning  is  published.    Please  present  this  circular  to  those 
of  your  neighbors  who  may  be  interested  in  this  subject. 
I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig,  and  Bvt  MaJ.  Oeu'l,  Chief  Signal  Officer,  U.  8,  A. 


XX. 

[Circular.  1 

LOUISIANA  STATE  WEATHER  SERVICE. — ^FROST  WARNINGS. 

In  co-operation  with  the  United  States  Signal  Service,  we  have  undertaken  the 
transmission  of  cold-wave  signals  throughout  the  State,  particularly  in  the  sugar 
districts.  The  information  gathered  by  the  bureau  enables  them  to  announce  cold 
waves  at  least  twenty-foor  hours  in  advance  of  their  reaching  Louisiana,  which  will 
be  of  great  advantage  to  the  planters  and  farmers. 

Through  the  kindness  of  the  officers  of  the  various  railroad  and  tele{;raph  lines 
throughout  the  State,  we  are  enabled  to  announce  that  signals  will  be  displayed  at 
the  points  mentioned  in  appended  list.  We  name  also  the  place  where  the  flag  will 
be  displayed. 

The  signals  are:  When  a  cold  voavCy  with  possible  frost,  is  ooming,  a  white  flag  with 
black  square  center.    When  a  frost  is  positively  expected,  a  plain  white  flag. 

We  urge  the  planters  in  the  vicinity  of  each  station  to  co-operate  with  us  bv  as- 
aooiating  themselves  with  a  view  to  distributing  rapidly  the  news  in  their  section. 
We  axe  prepared  to  furnish  large  flags  to  such  associations  at  about  |2  each,  which 
can  be  seen  at  great  distances. 

Steamboats  or  steamers  leaving  the  city  when  fh>st  is  expected  will  be  asked  to 
^isplay  the  signal,  as  will  also  the  trains  on  the  various  railroads. 
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StfttiOIM. 


Ifew  Orleans. 
Keimer 


8*iiit  Peten . 

ConTeni; 

Saint  Gabriel 
Baton  Bonge 


PortXada 


Potnt«-la-Haohe. 
DaTlB 


Saint  John 

Saint  James 

Acbnel 

Baton  Boage  Junction 

OroaTete 

Haringonin 

Pordoobe 

HelTiUe 

Ooahen , 

Horrows 

Bnnkii 

Cbeneyrllle ■ 

Leoompte 

Hooreland 

DonaldsonTille 

PlaqnemiiTe 


Bayon  Sara . 
Alexandria. 
CheneyyiUe 
Fnnklin..., 


Signal  displayed  by— 


The  onstom-hoase  and 
tbe  exobangee. 

▲gent  Mississippi  Valley 
Bailroad,  tbroogb  tbe 
kindness  of  J.  H.  Sd- 
wards«  Tioe-president. 

do 

do 

do 

Hjdor  J.  S.  Jones,  State 
XTniveTnltj^ 

Capt  W.  X.  Wrigbt. 
tnroagb  the  kindness 
Ocean  TeLegrapb  Com- 
pany. 

F.  Mevera,  esq.,tbroagb 
the  kindness  Ocean 
'Xelegrapb  Company. 

Agent  Texas  and  Pa- 
oflo  Bailrosd,  through 
the  kindness  of  Saper- 
intendent  Cammings. 

v////.doV///^^y.. '.'..'.'.'.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

..  do 

Dr.  J.  D.  Hanson 

Messrs.  Both  St  MbWill- 

isms. 

John  F.  Irvine,  esq 

Dr.  Henry  St.  John 

Dr.  J.  B.  Keator 

Dr.  A.  a  Gates 


Stations. 


Signal  displayed  by— 


Jeannerette 

Morgan  City 

New  Iberia 

Opeloaaas 

Thibodeaax 

YermillionTine 

WbyteviUe 

Baldwin 

BayoaSale 

Boatte 

BronssardTille 

Carenoro 

Chacabonla 

Sola 

Grand  Cotesn 

PatterEOnville 

Baceland 

Saint  Martlnville.. 

Sorrel 

Terrebonne 

Tlgerville 

Wasliingtan 

Monroe 

Lake  ProTidenoe . . . 

Delto 

Saint  Joseph 

Vidalia 

ShreTeport 

Mlnden 

Mansfield 

Consbatta 

Natcbltoobes 

Lake  Charles 

Clinton 

Amite  City 

Bed  Biver  Landing 

Honma 

MandsTille 


Colonel  Whitworth. 
Dr.  J.  P.  H.  Wise. 
Lee's  Drug  Store. 
Chas.  K.  Baler,  esq. 
S.  T.  Grisamore,esq. 
Messrs.  M.  P.  Young  St 

Co. 
J.  B.  Hunter,  eeq. 
Agent  Mississipm,  Louia- 
umaandTexaeBailroad, 
through  tbe  kindness 
of  J.  G.  Sohriever,  Tiee- 
president. 

Do. 

Da 

Da 

Da 

Da 

Do. 

Do. 

Da 

Da 

Do. 

Da 

Da 

Da 

Do. 
E.M«Coe,  eeq. 
V.  M.  Purdy,esq. 
Dr.  S.  8.  P.  Dsngerfleld. 
W.  M.  Davidson,  esq. 
W.  T.  Bvans,  esq. 
17.  S.  Signal  Office. 
W.  S.  Hunter,  eaq. 
S.  B.  Foster,  esq. 
L.  M.  Howard,  esq. 
S.  B.  Jones,  esq. 
Dr.  Elnapp. 
Thos  Saiuer,  esq. 
W^  H.  Tegaraen,  esq. 
Dr.  W.  A.  Martin. 
F.  Gouauxy  esq. 
Hon.  Alex.  Bend. 


If  any  points  in  the  sagar  belt,  other  than  those  in  the  above  list,  can  be  leaohed 
by  telegraph,  we  will  he  glad  to  establish  stations  at  such  places. 

Information  will  be  Aimished  and  every  assistance  given  to  planters,  d^c,  by  the 
State  weather  service. 

LOUIS  BUSH. 

PreHdent. 
ROBERT  8.  DAY, 
Swretaty^  P.  O.  Box  983,  Nme  OrUanB^  La, 


XXI. 
BeportB  qf  State  Weather  Services,  Jiily,  1884. 

ALABAMA. 

Auburn,  Ala.,  August  1,  1884. 

Although  there  have  been  oppressive  and  soltry  days,  tbe  month  of  July  has  sus- 
tained qiute  a  uniform  temperature^  and  the  nights  have  generally  been  cool  and 
comfortable.  The  heat  in  some  sections,  however,  has  been  keenly  felt,  because  the 
atmosphere  was  so  saturated  with  moisture  as  to  prevent  rapid  evaporation  from  the 
body.    The  thermometer  ransed  as  high  as  100^  at  only  four  stations. 

The  State  has  been  visited  by  copious  showers,  and  in  some  sections  the  rains  have 
been  unusually  heavy.  The  farming  interests,  however,  have  sujSered  but  little,  and 
the  prospects  for  a  fine  crop  are  very  flattering. 

State  summarv. — Mean  temperature,  80^.5 ;  nighest  temperature,  104^  at  Troy,  on 
the  25th;  lowest  temperature,  54°  at  Selma,  on  the  8th;  range  of  temperature  for  the 
State.  5(P;  greatest  monthly  ranges  at  stations,  35<^  at  Troy  and  41^  at  Calcra;  least 
montnly  range  of  temperature,  14^  at  La  Fayette  and  25^  at  Auburn ;  greatest  daily 
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ranges  at  stations,  38^  at  Calera,  35^  at  S^ma,  on  the  8th  and  97^  at  Gadsden  on  ihe 
21st ;  least  daily  ranses.  OO  at  Union  Springs  on  the  10th,  (P  at  Florence  on  the  15th, 
(P  at  GarroUton  on  tne  28th,  and  9^  at  Mobile  on  the  23d. 

Mean  depth  of  rainfjEdl,  5.47  inches ;  mean  daily  rainfall,  0.186  inch ;  largest  monthly 
rainfall,  12.02  at  Green  Springs ;  least  monthly  rainfall,  0.41  at  Fort  Deposit ;  greatest 
dailjr  average  for  the  State,  I.IU  inches  on  the  28th ;  largest  daily  rainfall  at  stations, 
3.60  inches  at  GarroUton,  3.10  at  Scottsborongfa,  and  3.^  inches  at  Wetnmpka,  all  on 
the  28th. 

Days  of  general  rainfall,  14th,  15th,  25th  to  2Stth ;  average  number  of  days  on 
which  rain  feU,  11 ;  average  number  of  cloudy  days,  10.3 ;  fair  days,  13.5 ;  clear 
days,  7.2. 

Warmest  day,  5th ;  coolest  day,  8th. 

Prevailing  winds,  west  and  northwest ;  greatest  force  of  wind  reported  from  Marion 
on  the  13th— 45  miles  per  hour  from  the  west ;  Mobile  reports,  on  tne  6th,  28  miles  per 
hour  from  the  southeast. 

GSOSQIA. 

The  following  meteorological  summary  is  taken  from  the  report  of  Hon.  J.  T.  Hen- 
derson, eommissioner  of  agriculture  for  the  State  of  Georgia : 


Dlatriots. 


VoitbatD  G«Qinci« 
Middle  Georgia 
Soathweatom  ' 
Soothesstem  Geo; 
Bntom  Georgia . 

Meeat  Cor  Stale 


Temperature. 


Meeaof 


o. 

94.6 

95.7 

94.0 

9L8 

96.5 


94.8 


Meenof 
mininmin. 


6a8 
64.0 
72.0 
69.6 
64.6 


65.7 


MootUy 


o 

77.2 
8a4 
68.0 
8&2 
82.2 


8L2 


Piedpitib- 
tloii. 


4.59 
8.84 
6.25 
2.72 
8.81 


4.04 


UJJMOIS. 


The  following  meteorological  summary  is  frt>m  the  July  report  of  the  '<  Illinois 
Weather  Service,"  under  dipsotion  of  Mr.  S.  D.  Fisher: 


Diatriots. 


S'oitbem  oomties  •....>. 

Central  ooonties 

SoBthern  coantiea 

ATeragea  for  State 


Tanperatnie. 


Mean  of 
maxinranL 


o 

89.8 
92.1 
96.0 


92L8 


Mean  of 


o 

54.1 
S9l2 
64.8 


50.2 


Montiily 


71.1 
78.5 
7&8 


78.8 


Pfeolpita- 
tion. 


InohM. 
&97 
&62 
8.97 


4.62 


Ayerage  nam* 
her  of  rainy 
days. 


11 
12 
10 


11 


INDIANA. 


The  following  meteorological  summary  is  taken  from  the  July  report  of  the  *'  Indiana 
Weather  Service" : 


Temperatara. 

Preoipita- 
tion. 

Dlatriota. 

Mean  of 
maximnm. 

Mean  of 
minimnm. 

Monthly 
mean. 

northern  ooon  ties 

0 

oao 

90.2 
92.1 

o 

5&7 
67.3 
68.6 

o 

78.61 

72.4 

74.6 

Ifidket. 

3.08 

C^^ti^]  oonnf  e^ 

AOO 

Sontliem  oonntiM  r , 

4.74 

Areragea  for  State ^       . .  ^ 

90.8 

57.6 

78.6 

4.57 
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IOWA. 

July,  1884,  waa  fair,  cool,  and  calm,  with  moderate  excess  of  rainfall. 

The  mean  temperature  was  29  below  normal :  during  the  past  forty-five  years  the 
Joly  temperatore  has  been  as  much,  or  more,  below  normal  in  sixteen  years.  The  first 
and  second  decades  were  decidedly  cold,  boiog  3^  and  4i°  below  normal ;  bat  the 
third  decode  was  hot,  being  li^  above  normal.  The  17th  was  the  coldest  day,  being 
11°  below  normal;  the  23d  was  the  hottest  day,  with  10°  abovo  normal.  The  black- 
bulb  sun  thermometer  averaged  68^.4  above  the  air  temperature  at  noon,  and  reached 
1540  on  the  23d. 

The  mean  cloudiness  was  nearly  normal,  but  the  number  of  clear  days  was  hiffh. 

The  number  of  thunder-storms  was  bigh,  and  several  were  qaite  severe,  locally  ac- 
companied with  hi^h  wind  or  hail.  The  most  extendedof  these  was  the  squall  of  the 
afternoon  and  evening  of  the  11th,  extending  from  Palo  Alto  to  Johnson  County,  and 
considerable  damage  was  done  in  a  narrow  belt  from  Hamilton  County  southeast  by 
hail.  The  thunder-storm  of  the  evening  of  the  23d  and  early  mom  of  tho  24th  was 
most  severe  fh>m  Dallas  to  Marion  County.  The  thunder-storm  of  the  evening  of  the 
4th  was  most  severe  in  middle  Eastern  Iowa.  Three  very  small  tornadoes  rea<med  the 
ground  over  a  short  distance  in  Sioux  City,  Woodbury  County,  near  Denison,  Craw- 
ford County,  and  near  Hubbard,  Hardin  County.  This  briuffs  the  latest  summer 
date  of  tornadoes  in  Iowa  two  days  further ;  but  the  damage  done  to  life  and  prop- 
erty by  these  tornadoes  was  less  than  what  lightning  and  nail  did  during  the  same 
storm  in  other  parts  of  Iowa. 

For  the  State  at  large  the  weather  has  been  favorable.  No  continued  rains  having 
occurred,  ba^ng  has  been  interfered  with  but  little,  and  harvesting  is  progressing 
finely ;  the  timelv  showers  and  intense  insolation  during  the  month,  with  hot  weather 
daring  the  last  decade,  have  added  immensely  to  the  corn  prospect,  which  has  not 
been  as  good  as  now  in  Iowa  for  several  years. 

GU8TAVUS  HINRICHS. 

Cbntral  Station,  I.  W.  S.,  Augu»t  1, 1884. 


KANSAB. 


Prof.  J.  T.  Lovewell,  director  of  the  Kansas  Weather  Service,  furnishes  the  fol- 
lowing meteorological  summary  of  observations  made  at  Washburn  College,  Topeka : 


Tempenbtnr^  of  the  air. 


liinimnm  and  maximnin  aveimges : 

MiDimnm... 

Mftximam 

Minimum  and  maxkamn 

Bange 

Tii-daily  obaovations : 

7a.m 

2p.m 

9p.m , 

Mean 

SelatiTe  humidity : 

7a.m 

2p.m 

9p.m 


mS 


FreMnre  aa  obaerTed : 

7a.  m 

2  p.m 

9p.m 

M  ean 

Hiles  per  boor  of  wind : 

7a.m 

2p.m 

9p.m 

Total  miles 

ClondineM,  by  tenths: 

7a.m 

2p.m 

9p.  m 

Bain: 

Lichee 


Jane  20 
to  80. 


Joly  1  to 
10. 


68 
96 
82 
28 

72.4 
86.6 
78.2 
77.4 

.89 
.69 
.85 


29.084 
28.990 
2a  998 
2&006 


1,680 


4.4 
4.7 
2.6 

2.29 


86 

78.5 

28 

71.3 
87.0 
76.4 
77.4 

.80 
.65 
.77 
.71 

28L965 
2a  948 
2a  949 
2a  954 

a8 

12.6 
7.5 
2,418 

4.7 
2.5 

ao 

1.78 


Joly  10  to 
20. 


66 
97 
83 
81 

71.7 
84.8 
7a  4 
7a  4 

.88' 
.70 
.85 
.81 

29.028 
2a  991 
29.020 
29L011 


1«964 


4.6 
4.5 
4.8 

a78 


Mean. 


71.8 
8ai 
74.7 
77.1 

.86 
.65 
.82 

.78 

29.004 
2a  976 
2a  987 
2a  969 


6,007 


4.6 

ao 
aa 

a80 


LOUISIANA. 


The  weather,  except  for  the  high  temperature,  was  without  any  special  feature. 
The  hot  wave  was  present  all  over  the  State,  reaching  extreme  figures  in  the  north- 
western parishes.    At  Minden  nineteen  days  out  of  the  month  the  mercury  was  over 
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Temperature. — ^The  mean  temperature  of  the  air  was  74.6.  The  average  of  all  noon 
100^ ;  at  Shreyeport  the  thermometer  registered  over  100^  on  fourteen  davs.  This  has 
been  the  hottest  July  for  twelve  years.  The  lowlands  have  had  cooler  days,  but 
warmer  nights,  the  daily  range  appearing  greatest  on  the  uplands. 

On  the  10th  a  heavy  storm,  with  vivid  e&ctric  phenomena,  occurred  at  Donaldson- 
ville. 

A  heavy  wind  storm  from  the  west,  velocity  37  miles  per  hour,  occurred  at  Kew 
Orleans  on  the  26th. 

Thunder-storms  occurred  at  Kew  Orleans  on  the  6th,  7th,  10th,  15th,  and  26th. 

Crops  are  reported  excellent  on  the  lowlands,  but  they  need  rain  on  the  hiUs  and 
prairies. 

State  eummary. — ^Mean  temperature,  64^.6,  against  78^.5  for  June ;  highest  tempera- 
ture, 106^  at  Minden,  on  the  8th ;  lowest  temperature,  59^  at  Opelonsas,  on  the  &th ; 
greatest  daily  ranee  of  temperature,  38^  at  Alexandria,  on  titie  1st ;  least  daily  range 
of  t-emperature,  8^  at  Katchitoches,  on  the  18th. 

Average  rainfall,  2.40  inches ;  greatest  daily  rainfall,  2.04  inches  at  Opelonsas,  on 
the  24th ;  largest  monthly  rainfall,  4.88  inches  at  Lafayette. 

Average  number  of  rainy  days.  5.6. 

The  Mississippi  River  at  Kew  Orleans  fell  3  feet  10  inches  during  the  month ;  and 
the  Red  River  at  Shreveport  feU  11  feet  and  2  inches. 

The  following  extract  is  from  the  **  Michigan  Crop  Report "  for  July,  1884,  pre- 
pared under  the  direction  of  the  State  seoretai^ : 

"The  weather  during  harvest  time  was  exceptionally  fine.  The  rainfall  at  Lan- 
sing during  July  amounted  to  3.24  inches,  as  compared  with  10.12  inches  for  July, 
1883.  The  weatber  during  the  last  week  or  the  month  was  unusually  cool  for  the  time 
of  year.    Light  firosts  were  observed  on  the  mornings  of  the  8th  and  9th." 

The  Chief  Signal  Officer  has  received  a  valuable  report  on  the  principal  meteoro- 
logical conditions  in  Michigan  during  the  year  1882,  by  the  Michigan  State  board  of 
health,  Dr.  Henry  B.  Baker,  secretary. 

MISSOURI. 

The  mean  temperature  during  the  past  month  has  been  77^.6,  which  is  1^.6  below 
the  normal  for  July  at  Saint  Louis.  The  daily  means  were  with  very  little  range 
during  the  whole  month. 

The  mean  daily  range  was  15^.4,  with  small  ranges  on  the  5th,  15th,  and  17th. 

The  maximum  temperatures  were  generally  observed  on  the  8th  of  the  month,  with 
some  few  exceptions  for  the  23d. 

The  minimum  temperature  at  the  central  station  was  observed  on  the  14th.  The 
range  of  the  minimum  temperatures  was  remarkably  small,  the  mean  minimum  being 
69^.9. 

The  rainfall  at  the  central  station  was  2.94  inches,  which  is  1.22  inches  below  the 
normal  amount  for  July.  This  amount,  however,  has  generally  been  exceeded  in  the 
other  parts  of  the  State,  Hannibal,  Keokuk,  and  Mascoutah,  only,  registering  as  low 
or  below.  The  largest  amount  has  been  in  the  central  part  of  the  State,  witn  larger 
amounts  in  the  southeastern,  central-southern,  and  northwestern  portions.  A  re- 
markably heavy  rainfall  was  observed  at  Miami  on  the  13th,  5.25  inches  falling  in 
twelve  hours. 

In  some  parts  of  the  State  there  has  been  a  great  number  of  thunder-storms,  gener^ 
ally  in  the  vicinity  of  the  Missouri  and  Mississippi  Rivers. 

Hail  fell  at  Irouton  on  the  5th,  at  Chamois  on  the  5th  and  15th,  at  Mexico  on  the 
12th,  and  at  Miami,  with  damairine  results  to  the  corn  crop,  on  the  27th. 

Glaseow  and  Lexington  report  that  the  large  amounts  of  rain  did  damage  to  the 
wheat  in  the  shock  and  the  hay.  The  com  and  tobacco  crops  are  generally  reported 
as  doing  finely,  the  com  in  some  localities  being  extra  fine  and  beyond  the  danger  of 
drought. 

A.  RAMEL, 
Aseietant  in  onarge, 

Washinoton  UmvKRSiTT,  August  8,  1884. 

NEBRASKA. 

The  general  character  of  the  month  was  cool,  with  rainfall  considerably  above  the 
normaL 

BahfaU. — ^The  average  by  sections  was  as  follows:  southeast,  7.40  inches;  north- 
east, 6.07  inches;  southwest,  7.85  inches;  northwest,  4.27  inches;  average  for  the  en- 
tire State,  6.55  inches. 

JisIoHve  kumidUy. — ^Mean  relative  humidity  at  Omaha,  65.0  per  cent. ;  Korth  Platte, 
70.9  per  oent. ;  De  Soto,  82.7  per  cent. 
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obseiratJonB  was  83.8. 
peratnres : 

The  following  are  eome  of  the  maxiinam  and  minimum  tern- 

Stations. 

Hax.tem- 
peratnTe* 

Min.  tem- 
perature. 

OmAha 

0 

07.8 
07.0 
0(L0 
05.6 

o 
57.6 

Korth  Platte ---    - 

65.0 

DeSoto * 

66.0 

Crete 

52.4 

^ind.—Namber  of  miles  traveled:  Omaha,  5.385;  North  Platte,  7,187;  Crete,  7,498. 
Highest  velocity :  Omaha.  42  miles,  from  north;  North  Platte,  47  miles,  from  west; 
Crete,  50  miles,  from  north. 

Hail, — Hail  was  reported  at  Superior  on  the  30th;  Marquette  on  the  20th;  Dawson 
on  the  29th;  Stromsbnrg  on  the  13th  and  27th,  and  Fremont  on  the  18th. 

KBW  JBRSBT. 

The  following  extract  is  from  the  "New  Jersey  Weather  Review"  for  July,  1884, 
prepared  under  the  direction  of  Mr.  W.  Earle  Cass,  of  Newark : 

''The  temperature  ranged  from  97°  at  Salem  to  649  at  Newark  and  Lambertville; 
the  mean  temperature  of  the  State,  as  represented  by  twelve  stations,  being  70^.90, 
which  is  several  degrees  below  the  average  of  past  years. 

*'The  rainfall  varied  from  2.20  inches  at  Salem  to  6.48  inches  at  Paterson,  the  aver- 
age for  eighteen  stations  heme  4.96  inches.  The  rainy  days  ranged  from  seven  to 
seventeen  in  different  parts  of  the  State. 

"Warm  days  (between  65^  and  84^)  about  twenty-three  in  number.  Hot  days 
(maximum  temperature  between  S5P  and  95°),  about  seven.  No  very  hot  days  were 
report€  d  (maximum  temperature  over  95°). 

"Prevailing  wind,  southwest  to  northwest. 

OHIO. 

The  atmospheric  pressure  for  flie  month  of  July  was  somewhat  lower  than  during 
the  corresponding  month  of  last  year.  The  difference  is  approximately  one-tenth  dc 
an  inch,  auke  for  the  mean,  the  maximum,  and  the  minimum.  The  lowest  barometer 
was  recorded  on  the  last  day  of  the  montn,  and  no  extraordinary  fluctations  are  re- 
ported. • 

The  temperature  was,  on  the  whole,  somewhat  lower  than  for  July  of  last  year. 
The  mean  temperature  was  71°.5  against  72°.  1  for  last  year.  The  highest  temperature 
observed  was  96°. 0,  at  Waverly,  the  maximum  for  the  same  month  of  last  year  being 
97°.8.  Minimum  temperature,  which  was  41°,  recorded  at  Lebanou,  was  more  than 
2°  lower  than  that  of  July.  1883. 

The  noticeable  feature  of  the  weather  for  the  month  was  the  absence  of  rain  dur- 
ing the  greater  part  of  it.  During  the  last  third  of  the  month  of  June  and  nearly  all 
of  July,  very  little  rain  fell,  the  severe  drought  extending  over  nearly  all  of  t^e  State. 
Heavy  rains  occurred  very  generally  during  the  last  week  of  July,  and  the  total  pre- 
cipitation for  the  month,  as  shown  m  the  summary,  was  brought  nearly  up  to  that  of 
last  year,  and  somewhat  above  the  normal  amount  for  July. 

The  prevailing  direction  of  the  wind  was  from  the  northwest. 

State  summary. 
Mean  barometer,  29.900  inches. 

Highest  barometer,  30.279  inches,  on  the  3d  at  Jefferson. 
Lowest  barometer,  29.569  inches,  on  the  31st  at  Jefferson. 
Range  of  barometer,  0.710  inch. 
Mean  relative  humidity,  70.1  per  cent. 
Mean  temperature,  71°.5. 

Highest  temperature,  96°.0,  on  the  24th  at  Waverly. 
Lowest  temperature,  41.°0,  on  the  21st  at  Lebanon. 
Range  of  temperature,  55°. 0. 
Mean  daily  range  of  temperature,  21°. 7. 

Greatest  daily  range  of  temperature,  49°.5,  on  the  22d  at  Ohio  State  Univezsity. 
Least  daily  range  of  temperature,  3°.0,  on  the  19th  at  Jefferson. 
Number  of  clear  days,  11.7. 
Number  of  fair  days,  14.2. 
Number  of  cloudy  days,  5.1. 
Number  of  days  on  which  rain  fell,  10.5. 
Mean  rainfall,  3.83  inches. 
Average  daily  rainfall,  .123  inch. 
Greatest  rainfall,  6.60  inches,  at  Junction. 
Least  rainfall,  1.70  inches,  at  College  HilL 
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TEN17S8BEB. 

The  weather  daring  July  presented  many  nnnsual  features,  the  chief  of  which  were 
the  extraordinary  electrical  distarbances  and  the  amount  of  rainfall.  The  storms 
which  previuled  were,  many  of  them,  general  in  their  character,  and  some  of  them, 
notably  those  of  the  5th,  9th,  and  30th,  were  quite  destructive  to  the  crowing  crops. 
The  mean  temperature  for  the  month  was  76°,  which  is  4°  above  that  for  the  preced- 
ing month,  and  2°  above  that  for  July,  1883.  The  highest  temperature  was  99°,  which 
is  1°  above  July,  1883 ;  the  lowest  was  46°,  or  10°  below  July  of  last  year ;  the  mean 
of  the  maximum  and  minimum  temperatures  differed  very  slightly  from  those  of  ld^« 
The  high  temperatures  were  general  about  the  5th  and  24th,  and  the  low  temperatures 
about  the  7th.  The  average  rainfall  for  the  month  was  5.55  inches,  which  is  0.25 
inch  greater  than  that  for  the  preceding  month,  and  1.67  inches  sreater  than  that  for 
July,  1883,  which  was  itself  an  unusuaTamount  for  July.  The  days  of  greatest  rain-^ 
fall  were  the  4th,  9th,  15th,  18th,  and  from  the  25th  to  31st  inclusive.  The  great- 
est daily  rainfall  occurred  on  the  Slst,  when  an  average  of  1.03  inches  fell  throughout 
the  State.  Many  of  these  rains  were  general,  and  many  of  tiiem  were  accompanied 
by  severe  electric  storms. 

State  •ummary. — Mean  temperature.  76° :  highest  temperature,  99°,  on  the  4th,  at 
Hohenwald.  and  on  the  9th,  at  Woodstock ;  lowest  temperature,  46°,  on  the  21st,  at 
Andersonville ;  range  of  temperature,  53° ;  greatest  daily  range  of  temperature^  360, 
on  the  21st,  at  Andersonville,  and  on  the  23d  at  Hohenwald ;  least  daily  ranfre  of  tem- 
I>erature,  0°  on  the  30th,  at  Franklin,  and  1°  on  the  26th,  at  Kingston  Springs,  and 
on  the  30th  at  Hardison's  Mills,  Mean  depth  of  rainfall,  5.55  inches;  mean  daily 
rainfall,  .179  inch ;  greatest  rainfall,  10.62  at  Manchester ;  least  rainfall,  1.98  at 
Woodstock.  Average  number  of  clear  days,  9;  fair  days,  13;  cloudy  days,  9;  aver- 
age number  of  days  on  which  rain  fell,  11.6.    Prevailing  winds,  west  ana  southwest. 

MI8SIBSIPPI. 


The  month  was  characterized  by  marked  variations  in  temperature  at  nearly  every 
station,  and  by  neat  contrasts  between  the  temperatures  of  different  stations.  The 
eastern  side  of  tne  State  showed  the  highest  temperature,  the  thermometer  several 
times  reaching  100°  in  Okolona,  Columbus,  Macon,  and  Meridian.  The  average  tem- 
perature for  the  whole  State  was  82.15.  The  July  average  for  a  number  of  years  is 
about  82. 

The  rainfall  varied  greatly  in  different  parts  of  the  State  as  shown  by  the  tabulated 
amounts.  The  heaviest  dauy&Us  were,  on  the  18th,  2.15  inches  in  Waynesboro;  on 
28th,  4.90  inches  in  Columbus,  2.99  inches  in  Aberdeen,  3.05  inches  in  Connth,  2  inches 
in  Hollv  Springs,  and  2.50  inches  in  Hernando;  and  3  inches  in  Corinth  on  the  3l8t. 

The  following  tabulated  statement  is  taken  from  the  daily  reports  received  from 
the  stations  named : 


Stations. 


Corinth 

Henuuido 

Woodooto.  new  Lamsr 

Holly  Springs 

fiAteoYiile 

Oxford 

Oronadft 

Okolons 

Aberdeen 

Golnmlrai 

Macon 

Meridian 

Lake 

Jaokson 

YickabnTg 

KatohM 

Brookharen 

Wayneelwro 

Bdwarda , 

Memphis,  Tennf 

Oxana  Jnnetion,  Xenn 


I 


as 

1^ 


77.8 
80.4 
S2.0 
80.1 
82.8 
6(L7 
81:7 
84.3 
80.8 
88.2 
84.1 
88.7 
81.0 
84.4 
84.4 

88.7 

88.9 
81.9 
84.0 
82.8 
79.6 


98 
101 

94 

96 
100 

98 

99 
104 

98 
102 
101 
104 

98 
104 
100 

96 

99 

100 
98 
96 
96 


Dates. 


9,28L34 

5,9 

9 

8 

9 

9 

24 

9 

8,6^18,28 

5 

18 

9 

S,12 

80 


9 

6 

28 

B,«i28 

9 


i 

H 


S2 
66 
72 
66 
62 
61 
69 
64 
61 
65 
67 
66 
65 
66 
70 

78 

68 
65 
69 
70 
74 


Dates. 


{ 


80 

28 

8,29,80 

11,12^28 

11 

12 

25 

8 

28 

8 

8 

8 

8.9 

10 

4 

1,12.21.  } 

22,28,25s 

20 

11,12.28 
8,U,12 


& 


W 


88.5 

88 

87 

84.5 

87 

85 

86.5 

90 

86 

87.5 

8&5 

89 

86.5 


86 

87 

87 

86.5 

88 

84.5 


I 


5 
9 
5 

9 

9 

9 

14 

5 

8 

5 

18 

28 

6.29 

6,80 

10 

80 

6 

80 

6.9 

e 
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Btitions. 


Corinth.. 
Hernando 
WoodootCLnei 

Holly  SpringB 

BatMTmo 

Oxford 

GrenadA 

Okolona 

Aberdeen 

Colmnlioi 

Macon 

ICeridSan 

Lake 

Jackson 

Viokeboigjt 

Vatches 

Brookharen 

Waynesboro 

Bdwards 

Kemphis,  Tnnn 

Orana  Jonction,  Tenn 


«8.6 

78 

76 

76.5 

76 

76 

7a  6 

78 

60 

7A.5 

70 

75 

77 

70.6 

8L6 

80.5 

80.6 

78 

81 

7&5 

76.5 


Dalet. 


11. 


80 
28 
80 
11 
11 
16 
12,20,81 

8 

28 

26 

1.8 

1 

16 
10 
26 
24 
1,20 

8.11 
16 
11 
U 


Dates. 


80 
20 
26 
80 
82 
85 
83 
26 
81 
81 
40 


26 
22 
26 
82 
28 
24 
20 


8. 


80 
25 

12 

25 

28 

0,52 

10.22,23 

10 

18 

0 

12 

12 

12 

0 

0 

2 

0 

22,23 


15 
U 

2 
10 
15 
11 
17 
14 

2 
12 
12 
15 
14 
14 

8 
11 
18 
10 
14 

0 
13 


Dates. 


14 
15 
15 
8 
81 
80 

11.81 
26 

25,26 
28 
18 
18 
16 
16 
18 
24 
14, 15, 18 
11 
24 
81 
81 


7 
4 
0 
0 

12 
5 
6 
8 
5 
6 
8 
2 
8 
4 
6 
7 
2 

14 
6 
7 

11 


0.44 

4.88 

5 

6u04 

6.52 

8.01 

2.82 

0.70 

4.87 

0.05 

6.18 

0.08 

4.88 

0.17 

8.58 

0.62 

0.48 

7.47 

8.84 

2.01 

6uU 


UiayxRSiTY  OF  Mississippi, 

August  12,  1884. 


XXII. 


R.  B.  FULTON,  Direolor. 


ADDBBSSED  TO  LEOISIATOBS  AND  OTHBBS. 


Auburn,  Ala.,  September  8, 1884. 

Deab  Sir  :  Daring  the  next  session  of  the  general  assembly  an  effort  will  be  made 
to  secure  the  establishment  of  the  weather  service  as  a  purely  State  institution.  This 
communication  is  addressed  to  you  to  solicit  your  interest  and  influence  in  the  enter- 
prise. The  successful  operation  of  the  system  during  the  past  few  months  has  demon- 
strated beyond  a  doubt  what  a  great  benefit  it  will  be  to  the  whole  people  of  the  State 
if  properly  conducted. 

Several  of  the  States  in  the  Union  have  alreadv  recoenized  the  practical  benefits  ac- 
cruing to  the  people  by  an  elaborate  meteorological  system,  and  have  established 
Weather  Bureaus,  and  appropriated  sufficient  money  to  equip  them  thoronghly.  Ala- 
bama is  now  called  upon  to  take  a  step  in  the  same  direction. 

The  plan  of  the  State  service  is  to  have  a  centxal  office  and  a  State  director,  and  in 
each  county  at  least  one  station  well  equipped  with  standard  instruments.  These 
stations  will  be  placed  in  charge  of  competent  men,  who  will  keep  careful  records  of 
temperature,  ramfiftll,  storms,  frosts,  and  other  atmospheric  phenomena,  and  report 
the  same  to  the  director  at  such  times  and  in  such  ways  as  may  be  found  most  advan- 
tageous. The  director  will  publish  at  the  close  of  each  month  a  weather  bulletin  pre- 
piued  from  the  reports  received  from  these  eoanty  stations.  It  will  also  be  desirable 
to  have  at  least  one  barometric  station  in  each  senatorial  district  to  furnish  data  for 
the  study  of  tornadoes  and  other  destructive  storms. 

The  director  will  be  in  immediate  communication  with  the  Chief  Siffnal  Officer  at 
Washington,  who  will  furnish  by  telegraph  each  day,  without  cost  to  the  State^  pre- 
dictions of  the  weather  twenty-ionr  hours  in  advance.  Through  the  co-operation  of 
the  railroads,  already  assured,  the  director  will  be  enabled  to  have  displayed  at  each 
telegraph  station  suitable  signals  designating  the  changes  in  the  weather  ihns  pre- 
dicted, with  but  slight  cost  to  the  St-ate  system.  The  people  will  be  thus  warned  of 
the  approach  of  cold  waves,  heavy  frosts,  and  violent  storms  of  wind  and  rain. 

Suon  a  system  as  the  one  proposed  will  bring  lAie  benefits  of  the  Signal  Service  of 
the  United  States  into  every  county  participating  in  the  State  service.  It  will  be  the 
means  of  soon  secnrinff  better  predictions  of  weather  changes  and  of  storms.  It  will 
give  to  every  county  tne  Government  standards  for  temperature,  rainfall,  wind,  veloo- 


REPORT   OF  THE  CHIEF   SIGNAL   OFFICER.  127 

ity,  homidity,  dto.,  which  are  sonroee  of  nsefnl  pnblio  infoimation.  It  will  pnt  within 
I  xeaoh  of  looal  agriooltnral  clubs  moans  of  accurate  obseirations,  which,  in  the  coozse 
of  yean,  must  be  ralnablo  to  any  locality  in  the  study  of  the  adaptation  and  cultiva- 
tion of  tne  various  plants  that  are  of  interest  to  the  fanner.  It  will  brin|[  the  science 
and  methods  of  the  National  Signal  Service  within  the  reach  of  the  principal  hifh 
schools  of  the  State,  offerine  teachers  and  pupils  alike  excellent  opportunitieB  ror 
studying  the  application  of  this  science  to  agricultural  interests. 

P.  H.  MELL.  Jb. 


xxin. 

[65th  Qeneral  Assembly,  Regular  Session.    H.  B.  No.  481.] 
Bt  thb  Committee  on  Agbicultubb. 

A  BHiL  to  ettaUiah  a  Metaorologioal  BnroMi  ibr  the  Stftte  of  Ohio. 

Sbgtiok  1.  Be  it  mooted  hy  the  General  Ajuemhly  of  the  State  of  Ohio,  That  there  be,  and 
hereby  is,  established  at  the  State  University  at  Columbus^  Ohio,  a  central  office  for 
meteorological  observations,  with  the  professor  of  physics  of  said  university,  the  secre- 
tary of  the  State  board  of  agriculture,  and  a  third  person,  to  be  appointed  by  the  gov- 
ernor, as  a  board  of  directors ;  the  members  of  the  hoard  of  directors  shall  be  oonmiiB- 
sioned  by  the  governor,  and  be  duly  qualified  as  like  officers  of  the  State. 

Sec.  2.  The  professor  of  physics  of  said  university  is  hereby  appointed  president  of 
the  board,  and  by  and  with  tne  advice  of  the  directors  shall  establish,  if  practicable, 
one  volunteer  weather  station  in  each  Coneressional  district,  and  supervise  the  same } 
he  shall  receive  reports  therefrom,  and  reduce  the  same  to  tabular  form,  and  report 
the  same  monthly  to  the  State  printer  for  publication  as  the  Ohio  weather  report. 

Sec.  3.  That  the  State  printer  be  authorized  to  print  2,000  copies  of  each  monthly 
report ;  1,000  copies  shall  be  distributed  by  said  board,  and  1,000  copies  shall  be  de- 
livered to  the  secretary  of  state,  to  be  distributed  by  him  in  the  same  manner  as  other 
State  documents. 

Sec.  '4.  There  is  hereby  appropriated  for  the  ensuing  year,  for  the  establishment 
and  maintenance  of  said  bureau  and  stations,  the  sum  of  $2,000,  or  so  much  thereof 
as  may  be  necessary  for  the  purpose  of  meeting  the  actual  expenses  of  carryinff  out 
the  provisions  of  this  act ;  no  part  of  said  sum  shall  be  paid  for  salaries  of  an^  officer 
or  for  office  rent,  but  a  reasonable  part  of  the  same  may  be  paid  for  the  services  of  a 
clerk  at  the  central  station. 

Sec.  5.  No  money  shall  be  expended,  except  upon  the  order  of  the  resident  director, 
by  and  with  the  approval  of  the  board. 

Sec.  6.  This  act  shall  take  effect  from  and  after  its  passage. 


APPENDIX  g. 


ABSOLUTS  HUMIDITY  AND  MEAN  CLOUDINESS  IN  THE  UNITED  STATES 

REPRESENTED  BY  TABLES  AND  CHARTS. 

ft 

Wab  Depabtmsnt,  Wabhington  Citt,  Ooidbtr  17, 1884. 

The  CmBF  Signal  Ofvices  of  the  Abmt, 

WashingUmt  D.  C; 

Sib  :  I  have  the  honor  to  inolose  herewith  charts  and  tables  prepared  under  yons 
direction,  in  compliance  with  the  request  from  the  Colorado  Stote  Medical  Society 
made  by  resolntion  of  that  society  at  its  last  annual  meeting  in  Denver,  Colo.,  Janu- 
ary 15, 1884.    Copjr  of  the  resolutions  herewith. 

Owing  to  a  pressing  demand  for  the  reply  to  this  request,  I  was  unable  to  collect 
the  necessary  data,  extending  over  a  series  of  years,  and  as  reliable  estimates  showed 
that  the  mean  values  of  the  data  considered  for  1882  or  1883  would  not  vary  5  per 
cent,  from  the  means  determined  for  a  series  of  years,  I  calculated  theabsolute  hu- 
midity for  each  season  of  the  year  at  the  stations  of  the  Signal  Service  during  tbe 
year  1883,  and  this  expressed  the  weight  of  vapor  in  ^^ins  contained  in  each  cubic 
foot  of  air,  and  was  entered  upon  the  chart  at  the  station  of  observation. 

Lines  of  equal  absolute  humidity  were  then  traced  upon  the  charts  for  each  half  srain 
in  weiffht  of  vapor  contained  in  each  cubic  foot  of  air.  These  charts,  therefore,  exhibit 
the  re&tive  dryness  of  the  atmosphere  during  each  season  of  the  year  in  the  several 
sections  of  the  country.  The  lines  of  equal  absolute  humidity  are  laraced  for  each  half 
grain,  and  the  shades  are  given  for  each  whole  grain  in  weight. 

The  service  not  having  actual  records  of  the  auratlon  of  sunshine  at  Siapal  Service 
stations,  it  was  presumed  that  charts  exhibiting  the  average  amount  of  cloudiness 
during  each  season  of  the  year  would  prove  interesting  to  the  society,  and  I  therefore 
prepared  four  charts  showing  the  amount  of  cloudiness  at  the  several  stations  during 
the  year  1882.  The  mean  cloudiness  is  ^ven  on  a  scale  of  0  to  10,  zero  Indicating 
total  absence  of  clouds  and  10  complete  Soudiness,  and  a  scale  of  shades  indicating 
amount  of  cloudiness  accompanies  each  of  the  four  charts.  The  data  used  in  prepar- 
ing these  charts  were  obtained  from  the  three  tri-daily  telegraphic  reports,  the  ob- 
servations being  taken  at  7  a.  m.,  3  p.  m.,  and  11  p.  m.,  Washington  time. 

In  addition  to  the  charts  requested,  I  have  prepared  a  table  to  accompany  this 
report,  in  which  will  be  found  the  mean  temperature,  mean  relative  humidity,  mean 
dew  point,  mean  vapor  tension,  and  mean  absolute  humidity  for  each  season  of  1&B3 
at  all  Signal  Service  stations,  and  also  the  mean  cloudiness,  mean  maximum  tem- 
perature, mean  minimum  temperature,  and  mean  daily  ranee  of  temperature  for  each 
season  of  1882,  all  of  which  may  prove  of  interest  to  the  memoers  of  the  society  making 
this  request. 

I  am,  very  respectfully,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
First  LieutmanLFourth  ArHllery, 
AoHng  Signal  Officer  and  AsHaianU 


Denver,  Colo.,  «7aiiiMiry  15, 1684. 

Dear  Sir  :  At  the  last  annual  meetinff  of  the  Colorado  State  Medical  Society,  the 
following  resolntion  was  unanimously  adopted,  and  the  undersigned  were  appointed 
a  committee  to  consult  with  you  in  reference  to  the  object  herein  named : 

* 'Resolved^  That  the  society  respectfully  and  earnestly  request  the  Chief  Sisnal  Offi- 
cer, U.  S.  A.,  to  furnish  for  publication  in  the  annual  report  of  the  Signal  Service 
Bureau,  and  in  the  Transactions  of  this  society,  two  series  of  four  maps  eaon,  in  colors : 
one  series  giving  by  seasons  the  ratio  of  sunshine ;  and  the  other,  the  absolute  amount 
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r  moisture  or  grains  of  Tapor  in  a  onbio  foot  of  air;  and  that  the  cost,  so  £Bir  as  this 
Kuety's  Transactions  is  concerned,  be  borne  as  a  part  of  the  publication  expenses  of 
tie  Colorado  State  Medical  Society." 

We  would  respectfully  call  attention  to  the  fact  that  data  in  regard  to  sunshine  and 
tie  dryness  of  tne  air  are  of  the  utmost  importance  to  that  large  EiTalid  class  who  are 
roublcd  with  consumption,  asthma,  malaria,  and  kindred  complaints,  and  likewise 
0  the  sixty  thousand  physicians  in  our  country.  We  would  suomit  further,  that  in 
imishing' these  data  the  Signal  Service  can  do  more  important  work  on  land  than  it 
i  now  doing  b^  saving  life  at  sea,  and  that  the  health  of  a  community  is  of  as  much 
nportance  as  its  commerce  or  agriculture. 

The  population  of  the  State  of  Colorado  and  adjoining  States  is  largely  composed  of 
ersons  who  have  songbt  and  obtained  n  restoration  of  nealth  in  them,  and  tne  maps 
re  ask  for  would  be  of  the  greatest  utility  to  these  and  to  the  still  larger  class  of  in- 
alids  in  the  East  and  South  who  are  eagerly  seeking  for  a  sanitarium  combining  sun- 
bine  and  dry  air. 

The  object  of  our  request  is  to  place  in  as  graphic  and  as  striking  a  manner  as  pos- 
ible  these  facts,  so  that  we  may  be  furnished,  from  the  reliable  source  of  the  Signal 
krvice  Bureau,  with  diagrams  which  will  accurately  portray  the  amount  of  sunshine 
iDd  tho  dryness  of  the  air  in  the  several  parts  of  our  country. 

As  tho  resolution  indicates,  we,  representing  tho  medical  professionof  a  large  and 
growing  section  of  this  country,  and  speaking  in  the  iuten^sts  of  our  professional  nreth- 
ten  and  also  of  tho  consumptive  class  the  country  over,  request  you  to  fumisb  two  series 
of  maps,  by  preference  of  the  size  of  your  district  map;  the  one  series  to  show  by  col- 
oring, as  in  your  proeipitntion  nnd  other  charts,  tho  average  of  sunshine  for  the 
ipveral  districts  in  our  country,  by  Heasons;  the  other  nories  to  show  the  absolute  hu- 
midity of  the  air  for  the  sanie  sections,  by  H(Ni«on8.  We  would  suggest  that  if  byp- 
loiuetric  lines  could  be  introduced  on  thcHO  uiupH,  it  would  furnish  additional  infor- 
mation of  value.  In  doing  this  we  do  not  ask  for  any  change  in  your  methods  of 
observation,  but  simply  that  tho  dat«i  collected  may  ho  put  in  tho  most  available  fonn. 
Hoping  for  an. early  and  favorable  reply,  we  are  moNt  respectful  Iv  yonrs, 

CHAKLKS  DENISON.  M.  D., 
SAML.  AUG.  FISH,  M.  D., 
W.  S.  C0CK11KLL,M.  D., 

Cammittm. 
Brigftdier  mad  Brevet  Major  General  W.  B.  Hazkn, 

Chi^  Signal  Offiofr,  United  State$  Army. 
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>Mw<(obnrTCl. 

Coouty. 

Bt-teorTonltaj. 

Sta 

IS^r.::::.-:- 

Uicbigu. 

SSS^-^™.::::;;:; 

Ulcfalgui. 

^w^ 

UicliiKu- 

I"^"'^''- ■-.;■■:■ 

MicblgUL 

Peoria 

glOi:::.:.:-:::. 

in 

^^'^ciitai"::'.: 

WIscDDtln. 

SewCaatitt"'/.'.'.!!!! 

BulDtOeorn'a 

!».?■::::■•:;,:■.■■■. 

BwlUnluid 

3::r;:::  ::;::■.:: 

MIolilgu. 

Qeorgt*. 

BowI^OlWB 

g}jr 

gS'si"""':-™"":- 

E£r^ 

WMhinitok::;:::;:; 
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LM  nfvoUmUmry  ob$arver9  who  have  forwarded  manthlp  reparU,  4'^ — Continiied. 


Poat-offleo. 


Ctfontj. 


State  or  Tcnttny. 


Ciii]flr,B.B 

ChaMi  Pliny  S 

Gliapiji,A.fi 

Coltoii,ProtQ.H 

Ooeke.A.B     

CSoraell  ITiiiTenity 

Cattiiig,  Hinun  A , 

Croaier,  AOam 

Cnwford,  D.  P.  a 

Oaipenter,  Dr.  William  B  . . 

Crawford.  £.  A 

Gboney,  WilUaro 

C]aTUm.H.H 

Couin,  Prof  Alonso 

Cook.&A 

Cariton  College 

Oolt,H.H 

Chapln,  Adama 

Cotton,  Dr.  D.B 

Cntler.J.L 

Chandler,  Charles  H 

Chandler,  Dr.  W.  J , 

Canlkina,  John  S 

Carter.  Rev.  Dr.  W.  H 

Clarlc.T.A 

Clark,A.C 

Comstock,  ProL  F.  M 

Downa.  Edward  C 

Day,  Theodore 

DnntoD.  Lieut.  TT.  B 

DiclcinROD,  Jaa.  P 

Dizon,Geo 

Benker.  A.H 

DiffenderiEer,  Wm.  I 

Drake,  W.T 

Dealer.  William 

Davie,  Jacob 

DawaoD.  Williaoi 

Dunbar.  R.  E 

Dow,  Ron  well    

Deokhant,  William  H 

Dewhnrst,  Kev  JB 

DotOD.Hosea , 

DemiDK,  Hiram  U , 

DorweUer,  Philip 

EcketeiD,  Rev.  M 

£lleworth,W.  W 

EUi^John 

BDiott,J.C 

Bliaaou,  W.A 

FDltoD,W.L 

JViend,  Charlea  W 

Foncb,  UY,  A 

Ponda,W.A 

inBx,F.  E 

FWr,J.B 

IVMabKT  , 

Allyer,  Pmfl  O.  H 

FaHer.KN 

Pcmald.  Prol  IL  0 

P^BrgUHun,  W ., 

P1amlng,John 

^■mhar^ABaii 

VaiilB, B. F    ............... 

PUok,Pro£J.H 

IVMleauue,  J 

Q|Qjiighain,W 

Gaddfiga,  ut.  W.  H 

Ox»7.Capt.A.W 

OrafhwoH  John 

Galea,  W.B 

Qffltngham.M 

Gaxdlner.  Robert  H 

CHbba,  George  J 

Oowey.H.IJ      

Qlbaoa.JohnH 

Qeniah.&H 

Qf»Y,J.W 

Qoraon,Dr.  Geoige  G 

GwforvjJ.W 

GfMii,DiRXC 


Heath 

Haverford  College 

Haatinga 

Hiram  

ludianola 

Ithaea 

Lnnonbuxg 

Lacoiiia 

Allegheny 

Leavenworth 

LIbortyHiU 

Minneapolia 

Murfrecttborongh 

Monnt  Vernon 

liiliodgeviiie 

IJorthfleld 

^ora  Springs 

Poway 

Portsnidnth 

Qaitman 

KipoD 

South  Orange 

Thoinville ,. 

Talliihaeaee 

Weldon 

\Vau«aa 

LftRoy ^ 

Alexandria 

Dyborry 

Doraet 

Gattenbcrg 

Hampton    . 

Los  Angelas 

Lebanuu  

Maraball 

Mattoon 

Rowo  

Spiceland 

South  Bend 

Svcainore 

Tamaqna 

Voluntown 

Woodatook 

Wellnboroogh 

Weal  Bend 

Conception 

Hartford 

Marqnette   

Swanwiok 

Statcaville 

BitmBwick 

CaraouCity 

College  City 

Carroll 

Fidl  Brook 

HarriaviUe 

HydeaTille 

Manhattan 

NewTaooma 

Orono 

Peterson 

Readington 

Sandy  Springs 

Snnman 

Warrenton 

York  Factory 

Aocotlnk 

Aiken 

Ainaworth 

Blooming  GiOTe 

Bnrlington 

Fall  ain  gton 

Gardiopr 

GiandTork 

North  Lewiabnxg 

Salina 

Sacnuuonto 

Stookham 

Swarta  Crook 

Sherlock 

West  Cheater ! 


Franklin 

Montgomery.. 

Dakota 

Portage 

Wanen 

Tompkina 

Essex 

Hani^on 

Allecrheny 

Lea\  euworth  . . 

Bienville 

Hennepin 

Rutherford 

Linn 

Bi^dwin , 

Rice 

Floyd 

San  Diego 

Scioto 

Brooke 

Fond  da  Lao... 

Easex 

Lapeor 

Leon 

Halifax........ 

Marathon 

Genesee 

Hanson 

Wayne 

Bennington 

Clayton 

Elizabeth  City 
Loh  Angeles  . . . 

Lacledto 

Calhoun 

Coles 

Franklin 

Henry 

Saint  Joseph.. 

DeKalb 

Schuylkill 

New  London... 

Windsor 

Tioga 

Palo  Alto 

Nodaway 

HartfonI 

Hamilton , 

Perry 

Irsdeil 

Glynn 

Orinsby 

Colusa 

Carroll 

San  Diego 

Alcona 

Humboldt 

Riley 

Pierce 

Penobsoot 

Paaaaic 

Hunterdon.... 
Montgomery.., 

Rtoley 

Warren 


Falrfhx 

Aiken 

Franklin... 

Pike 

Chittenden 

Bucks 

Kennebeo  . 


Champaign 

Sacramento 
Hamilton . . 
Genneeee ... 

Finney 

Cheater 


Maaaaohnsettik 

Pennaylvania. 

Minnesota^ 

Ohio. 

Iowa. 

New  York. 

Veimont. 

Indiana. 

PennaylTaniA. 

Kunaaa. 

Louiaiana. 

Minnesota. 

Tennessee. 

Iowa. 

Georgia. 

Minneeota. 

Iowa. 

California. 

Ohio. 

Georgia. 

Wiiiconsin. 

New  Jersey. 

Michigan. 

Florida. 

North  Carolina^ 

Wisconsin. 

Not  York. 

Dakota. 

Pennsylvania. 

Vermont. 

Towa. 

Virginia. 

Callfomia. 

Missouri. 

Michigan. 

Illinois. 

Maaaachnaetta. 

Indiana. 

Do. 
Illinoia. 
Pennaylvania. 
Connecticut. 
Vermont. 
Pennaylvania. 
Iowa. 
Miaaouri. 
Connecticut. 
Nebraska. 
Illinoia. 

North  Carolina^ 
Georgia. 
NevMa. 
California. 
Iowa. 
California. 
Michigan. 
California. 


WaahingtoiL 
Maine. 
New  Jersey. 

Do. 
Maryland. 
Indiana. 
Missouri 
British  Ameiioa. 
Virginia. 
South  Carolina. 
Waahington. 
Pannsylvaniak 
Vermont. 
Penn8>  Ivauia. 
Maine. 

Britiah  Weat  Indiea. 
Ohio. 


California. 
Nobraska . 
Michigan. 
KauHaM 
Pennaylvania. 
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VvMsf  obMmr. 

CoQ»tr. 

SIMawTtnUc^. 
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tScSL;:::. ■;:::: 

SSIa^Su 

ar ; 

SS^ 

s^- 

SSjji^i- 

HtwiMUr. 

sissr 

gSffr^.:::::::: 

IsS;;:;;;;;;: 

fflUiiE::-;;;' 

'^^ 

Ooltoie... 

Hew  Jeney. 

PiuModeLou 

SSCSSU:-.:-.-.:: 

gSiST'*^ 

^1^- 

T^ItaJfc. 

^»_^- 

;-jC^ 

P«U^T«i.. 

Hw^;;^"" 
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JAti  qf  vohmt^ar  ch§€nen  who  have  forwarded  monthly  reporU^  ^o. — Continued. 


Name  of  obMrrer. 


Poct-oi&oe. 


KorrU,  Her.  John 

Hartin,  Horace 

MavTw.W 

McPhenon,  William 

Miokleni,J.H 

llikeaelL  Thomas 

MoKonzle,  Miss  IL  L 

Kewbegin,  J.D 

Xeal,  Dr.  James  C 

Neely.T.S •.. 

Nickerson,  W.  W 

Nelson.  Dr.  William  H 

Nordberg,  Adolph 

NeiU,  Thomas 

N0II.A.B 

NewGomb,  G>.  8 

Konrse,  H.  D 

Noonan,  George  E 

NIobols  Academy 

0«1iome.  Dr.  Thomas  0 

O'Brien,  James  F 

Owsley,  Dr.  J.  B 

Otis,£u6 

Osmond,  Prof.  L  T 

Poaroe»  Thomas 

Phillips,  W.R 

ParrisX  GeoTKe  W 

Parmelee,  Francis  D 

Prosser,  Charles  8 

Piorson,  Rev.  J 

Pnrdne  University 

Parks,  CM 

Partrick,J.  M 

Parmelee,  J.  B 

PowTie,W 

Patterson.  William 

Qaarterman,  Fred 

QnUano,  Fiacro 

Kobertson.P.D 

Rmih,Fred 

Reeres,  Dr.  James  8 

Richardson,  Charles  F 

Reminzton,  C.  V.  8 

Rose,OrphaE 

Rlggs,JohnP 

Ro};eTa,F.M 

Raffensperger.  Dr.  B.  H  — 

Rogers,  Jesse  D 

Range,  G 

Rodman,  Thomas  R 

RoUer.F.  W 

Ross,  W.J 

Rockwood,Pn>CC.'G 

Robertson,  T.  D 

Rocheleao,  W.  F 

Richardson,  Dr.  B.  8 

Rnssell  George  W 

Rosk,Coi8.E 

Snel1,Miss&C , 

Samoetz,  Oscar 

Sherrenl,  8 

8pooner,G.H 

Sliriver,E.T 

State  Public  School 

Swezey,  Goodwin  D 

8Uver.M.B 

Shaw.  J 

Seltz,  Charles 

Sadlrr,  Pruf.  H.  E 

Shahan,  Charles  C 

Scotty  Thomas  O 

State  Agricultnral  College. 

8tieneck4>r,  H.  W.  E 

Sweet,  Fred 

SUte  School  of  Mines 

StDckv,  Dr.  C.  T 

Stem.  JacobT 

Snow,  Prof  F.H 

Bmith,Hfni7D...... 

8hepard,C.W 

BbennaiifW.B 


Morriston 

Stella 

Salem 

SanRafkel  

Variety  Mills 

Wanseon 

Peru 

Anna 

Archer 

Barnosrille 

Klamath  Agency. 

Northport 

Richanlton 

Sandnsky  

Somerville 

Wei»tborongh...., 

Washington 

Weaverrille 

Dudley 

Clobume 

Devil's  Lake 

Jacksonborongh . . 

Lime  Rock 

State  College 

Eola   

Evansville 

Ellensburg 

Hillsdale.; 

Ithaca 

Ionia 

La  Fayette 

Logan  

North  Volney 

Nebraska  City.... 

Sussex 

Salem 

Flushing 

Mazatlan 

Bedford 

Clinton 

EastTawas 

Freehold 

Fall  River 

Highlands 

Larohland 

Luling 

Marion 

Nile 

NewUlm 

New  Bedford 

Newark 

Pretty  Prairie 

Princeton 

Rockford 

Randolph 

Reed  City 

Wellsburg 

Bonlentown 

Amherst 

AuHtin 

Belvidnre 

BlAckHburg. 

Cumberland 

Cold  water 

Crete 

Coal  Harbor 

Chester 

Do  Soto 

Emiraria 

Edgington 

Forsytn 

Fort  Collins 

Franklin 

Grand  Rapids  . . . . 

Golden 

Helvetia 

Logan  

L.iwrence.  .••••• . , 

Monticello 

Mendon  .......... 

Manohestor. 


County. 


Davison 

Richardson., 
Washington 

Marin 

Nelson 

Fulton 

Nemaha  — 

Union 

Alachua.... 

Johnson 

Lake 

Leelenaw... 

Stark 

Erie 

Somerset .... 
Worcester.. 


Trinity 

Worcester  . 
Johnson . .  .*. 
Ramsey  .... 

Butler 

Jackson  . . . . 

Centre 

Polk 

Rock 

Yakima  — 
Hillsdale.... 
Tompkins  . . 

Ionia 

Tippecanoe. 

Cache 

Oswogo 

Otoe 

Waukesha.. 

Salem 

Queens 


Livingston  ... 
Vermillion  ... 

Iosco  

Monmonth.... 

Bristel 

Macon 

Warren 

Saint  Charlea. 

Marion 

AUe) 
Austin 

Bristol 

Essex 

Reno 

Mercer 

Winnebago . . 

Orange  

Osceola 

Brooke 

Burlington  .. 
Haropsniro  . . 

Travis 

Warren 

Mon  tgomery . 
Allegheny... 

Branch  

Saline 


Olmstead  — 
Washington  . 

Lyon 

Rock  Island . 

Monroe 

Larimer 

Sheboygan... 

Kent 

Jefferson  .... 
Randolph.... 

Harrison 

Donslas 

Jones 

Saiut  Joseph. 
Delaware.... 


State  or  Terrttory. 


Dakota. 

Nebraska. 

Indiana. 

California. 

Virginia. 

Ohio. 

Nebraska 

Hllnoia. 

Florida. 

Texas. 

Oregon. 

Micoigan. 

Dakota. 

Ohio. 

New  Jersey. 

Massachusetts. 

District  of  Colombia 

California. 

Massachusetts. 

Texas. 

Dakota. 

Ohio. 

Alabama. 

Pennsylvaaia. 

Oropon. 

Wisconsin. 

Washington. 

Michigan. 

New  York. 

Michigan. 

Indiana. 

Utah. 

New  York. 

Nebraska. 

Wisconsin. 

New  Jersey. 

New  York. 

Mexico. 

Misnonri. 

Indiana. 

Michigan. 

New  Jersey. 

Massachusetts. 

North  Carolina. 

Hlinois. 

LonisianiL 

Ohio. 

New  York. 

Texas. 

Massachnsetta. 

New  Jersey. 

Kansas. 

New  Jersey. 

Illinois. 

Vermont. 

Michigan. 

West  Virginia. 

New  Jersey. 

Massachnsettfl. 

Texas. 

New  Jersey. 

Virginia. 

Maryland. 

Michigan. 

Nebraska. 

British  ColomblA. 

Minnesota. 

Nebraska. 

Kaniina. 

Hlinois. 

Georgia. 

Colorado. 

Wivonsin. 

Miciiisan. 

Colorado. 

West  Virginia. 

Iowa. 

Kansaa. 

Iowa. 

Michigan. 

Iowa. 
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Fm^^Oo*. 

C«mt7. 

SuiBOcTutftotr. 

Hand 

Virginia. 

SttaSOri 

Bp'^Bfle'd 

£?^;:;;:;;;:;: 

Amharw  

BlaelliU 

ISsrf:::::::- 

MIlimi^Dppot,- 

Town«aid,L.P: 

Booki 

FolDtPlHaant 

SwuBarban 

Providence 

noffman 

Elkr.iil.  

Ea.tPortlaiHl 

Grand  CoteaaV.'".'.".'.' 
niimphrey 

Juhn^a 

SMttBi^biii 

il£S4'?^^^' 

BtikShiii 

Orepm. 

BflQibon 

Saint  iindry   

UTMcatlne 

S^.;;::::::::::- 

^^.■.■.:;;;:: 

^SU.'J^rr'.:::::; 

SSSl 

BacslvSarwiBTvoir'  i  i 

lU.yl«.d. 

Sa^:::::::: 

'iJKisrsS'.ss: 

NowHaniMUM. 

ISK  Campaoy. 

iw'-F^^;;;; 

SSK'^.^:::::::::::. 

BuukwilUl 

■ 

APPENDIX    zz. 

Hat  Qf  miUiary  po9U  from  which  manihlp  meteorological  reporta  have  heem  reeeived  •!  IM 
office  of  the  Chitf  Signal  Officer  during  the  year  ending  June  30, 1884. 


Post.                      state  or  Tenritory. 

Post 

State  or  Tazfltoiy; 

Abittham  Iiinoofai,  ItiA 

Dakota. 
Califbmia. 
do. 

McHf^nrv.  Fort».--T--i---.-- 

Aririona. 

Molave.  Fort  , 

Annl  XHland ............ 

Monroo.  Fort  --x^-- r - 

Virginia. 

A  Mrnabolne.  Fort  .,^,.,^.,^ 

Montana. 
Florida. 
California. 
Michigan. 
Arizona. 
California. 
Dakota. 
WyomiM. 
Waslilngion. 
New  York. 
Texas. 
New  York. 
Montana. 
Wyoming. 
Colorado. 
California 
Dakota. 
New  York. 
Missonri. 
Montana. 
Oreffon. 
Idaho. 
Kansaa. 
Arlsona. 
Coloradob 
.  ...do. 

Meade,  Fort 

Meant  Vernon  Barraoka  .. 
Manon,  Fort 

Bnrrancaa.  Fort 

AUipii^^ 

Hf^nlHa  Rarranka ........... 

California 

Bradv.  Fort 

Mitchell.  Camp  .  t     , 

Geord^ 
New  xork. 

Bowie.  Fort 

Niairara.  Fort 

Bidwell.  Fort 

NlobranLFort 

Nebraska. 

Biiford.  Fort 

Pembina,  Fort 

Dakota. 

BHdser.  Fort - 

Plattsbnrg  Barraoka 

PreblObFort 

New  York.    * 

CanbT.  Fort 

Maine. 

Colam  DOS.  Fort 

Presidio  of  San  Frandaoo.. 
Poplar  Biver,  Camp 

California. 

Conoho.  Fort 

Montana. 

Darid'ff  Tftland r 

DakotiL 

Ellis.  Fort 

Bene,  Fort 

Indian  TenMotj. 
Nebraska. 

Fred  Steele.  Fore 

Bobfaison.  Fort 

Oarland.  Fort 

Shaw,  Fort    

Montana. 

Q-aston.  Fiirt 

Biaseton ,  Fort  .....Trm^rr.. 

DakotiL 

Hale.  Fort 

Sncdlingi  Fort 

Saint  franola  Banaaka  — 

Sally,  F0H-TT,-rT-.--r- 

Minnesota. 

Hamilton,  Fort 

JTeiTenioii  Barraoka 

Florida. 
Dakota. 

Keoffh,  Fort 

SnoKane.  Fort ......  ......r 

Waahingto^ 
Dakota. 

Klamath,  Fort 

•Totten,Fort 

Lapwai.  i''oTt 

Townsend, Fmt 

Waahlngtoa. 

L4aTpnwArth.  Fort 

Union.  Fort..... 

TiflwdL  Fortx.^...*  u..»*..x 

WeatPoint  

New  York. 

It^onT^ort 

^ATariviu. Fort  .............. 

MaasaiiliiiiaHi 
irewMaadflaw 

Lewia,  Fort ••••^I... 

Wlnffatvi  Fort 

ifff^f^^  Banafiha.. .......  ^ 

KawYoriE. 
Nerada^ 

AllMBIL 

W/JSmb^WoH 

^3£» 

M^TVnnit,  Fort 

TatsiiFort.... 

MdDowed,  Fort 

MS 
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ntTEBNATIONAL  BULLETUf,   COyTBlBUTORS  TO  DUBING  THE  FISCAL 

TEAR  ENDING  JUNE  30. 1884. 

In  the  ezeontlon  of  this  Important  work,  I  haTe  to  acknowledge  the  TAlnable  co-op* 
eration  of  the  chiefs  of  the  meteorological  services  of  the  different  countries  repre- 
sented as  follows : 

Algeria  and  Tunis,  by  Brigadier  General  B^ziat,  commandant  snp^rieur  dn  g^nie  in 
Algeria,  and  from  January,  1H84,  by  M.  Th^venet,  director  of  the  meteorological  serv- 
ice at  the  college  of  science  of  Algeria;  Australia,  by  R.  L.  J.Ellery,  director  of  the 
observatory  at  Melbourne,  New  South  Wales;  Austro-Hun^ary,  by  Prof.  Dr.  Julius 
Hann,  director  of  the  imperial  and  royal  central  meteorological  institute  at  Vienna ; 
Belgium,^  by  J.  C.  Houzeau,  director  of  the  royal  observatory  at  BruBsols ;  Great 
Britain,  by  the  meteorological  council,  London,  Knbert  H.  Scott,  esq.,  F.  R.  S.,  sec- 
retary; Canada,  by  Charles  Carpmael,  A.  M.,  F.  R.  A.  S.,  director  of  the  magnetic 
observatory  at  Toronto,  and  superintendent  of  the  meteorological  office  of  the  Do- 
minion of  Canada ;  Cape  Colony,  by  the  meteorological  commission  of  Cape  Colony 
at  Cape  Town ;  Chili,  by  the  antliority  of  the  secretary  of  public  instruction,  through 
Francisco  Vidal  GomiCz,  president  of  the  central  meteorological  office  at  Santiago  ^ 
China,  by  Marc  Dechevrens,  S.  J.,  director  of  the  meteorological  observatory  at  Zi 
Ka  Wei;  Denmark,  by  Captain  N.  Iloffmeyer,  director  of  the  royal  Danish  metooro- 
lo^cal  institute  at  Copennageu ;  Egypt,  by  Albert  Ismalun,  director  of  the  labora- 
toire  Kh6divial  dn  Cairo ;  France,  by  Prof.  E.  Mascart,  director  of  the  central  mete- 
orological office  of  France ;  Germany,  by  Prof  Dr.  G.  Neumayer,  director  of  the  Ger- 
man marine  observatory  at  Hamburg;  Greece,  by  Prof.  Dr.  Julius  Schmidt,  director 
of  the  roval  observatory  at  Athens,  to  February  1,  1H84,  when  he  was  succeeded  by 
D.  K.  Kokkides;  India,  by  H.  F.  Blanford,  meteorological  reporter  to  the  Govern- 
ment of  India  at  Calcutta ;  Italy,  by  His  Excellency  the  minister  of  agriculture,  in- 
dustry and  commerce,  through  Prof.  P.  Tacchini,  director  of  the  central  meteoro- 
logical office  at  Rome ;  Japan,  by  I.  Aral,  director  of  the  imperial  meteorological  ob- 
servatory at  Tokei;  Mauritius,  by  C.  Meldrum,  secretiiry  of  the  meteorological 
society  of  Mauritius ;  Mexico,  by  authority  of  the  secretary  of  public  works,  through 
Setlor  Mariano  Bilrcena,  director  of  the  central  meteorological  observatory  at  Mexico ; 
the  Netherlands,  by  Prof.  Buys  Ballot,  director  of  the  royal  meteorological  insti- 
tute of  the  Netherlands,  at  Utrecht ;  Norway,  by  Prof,  H.  Mohn,  director  of  the  royal 
Norwegian  meteorological  institute  at  Christ ini a ;  Portugal,  by  J.  C.  de  Brito  Capello, 
director  of  the  meteorological  observatory  of  the  Infante  Dom  Luiz  at  Lisbon :  Rus- 
sia, by  Prof.  H.  Wild,  director  of  the  imperial  central  physical  observatory  of  Russia 
at  St.  Petersburgh;  Scotland,  by  Alexander  Buchan,  M.  A.,  F.  R.  S.  E.,  secretary  of 
the  Scottish  meteorological  society  at  Edinburgh ;  Spain,  by  Antonio  Aguilar,  director 
of  the  royal  observatory  at  Madrid;  Sweden,  by  Prof.  R.'RubeuRou,  director  of  the 
royal  Swedish  meteorological  institute  at  Stockholm,  and  by  Prof.  H.  H.  Hildebrands- 
son,  director  of  the  meteorological  observatory  at  Upsala;*SwitzHrland,  by  Prof.  E. 
Plantamour,  director  of  the  observatory  at  Geneva ;  Turkey,  by  A.  Counibary,  Effendl, 
director  of  the  central  observatory  at  Constantinople,  and  F.  Nimr,  B.  A.,  director 
of  the  Lee  observatory  (Syrian  Protestant  College)  at  Beirut ;  United  States  of  Col- 
ombia, by  Ensign  R.  K.  Wright,  U.  S.  Navy,  in  behalf  of  the  General  Interoceanio 
Canal  Company,  and  the  respective  observers  of  each  series. 

The  British  naval  series,  furnished  by  the  co-operation  of  the  meteorological  coun- 
cil, London,  Robert  H.  Scott,  Esq.,  F.  R.  S.,  secretary;  Portuguese  Navy,  oy  J.  C.  de 
Brito  Capello,  director  of  the  meteorological  observatory  of  the  Infante  Dom  Luiz 
at  Lisbon  ;  Swedish  Navy,  through  E.  Malmberg,  director  of  the  nautical  meteoro- 
logical bureau  of  Stockholm ;  United  States  Navy,  by  tiie  honorable  the  Secretary  of 
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the  Navy,  thiongh  Commodon  Jolm  G.  Walker,  U.  S.  N.,  chief  of  the  Bnreaa  of  NaT- 
igation. 


EhnlM* 


Algerian 

Anstralian 

AiBBtro-Himgaiiui 

BeUdMi 

Bri&h 

Oaoadlan 

GiMCdloiiy 

CMHM1..IT. 

ChinMe 

Danish 

fttonoh  ........... 

German 

0r«ak 

Indian 

Ittfian 

Japaneae 

liamltlai 

Keziflan 

Kathedanda 


Number  of 

stationa 
lepoitlng* 


U 

8 

18 

4 

82 

42 

8 

7 

4 

9 

1 

46 

19 

1 

23 

18 

22 

1 

18 
6 


Series. 


Norwe|{ian 

Portagnese 

KoflaJan .., 

Soottiah 

Spanish 

Swedish 

Swiss 

Turkish 

United  States  of  Colombia 
United  States  sub-series . . 


Knmberof 

stations 

reporting. 


Total  foreign  stations  reporting. 
United  States  series 


Total  stationa  reporting  to  Jane  30, 
23^ ', 

Total  stations  reporting  to  Jone  80, 
1883 


An  inorease  of . 


6 
8 

48 
2 

12 
6 
1 
4 
2 

16 


877 
170 


617 
506 


41 


The  office  has  the  co-operation  of  the  following  steamBhip  lines : 
Allan  Line,  A.  Sohnmaoher  A  Co.,  of  Baltimore,  and  H.  A  A.  Allen,  of  Boston,  Mass., 
and  Portland,  He.,  agents;  American  Line,  Peter  Wright  A  Sons,  agents;  Anchor 
Line,  Henderson  Bros.,  agents;  Atlas  Line,  Pim,  Forwood  Sl  Co.,  agents;  Amsterdam 
Line,  B.  B.  H.  toe  Laer,  agent ;  Arrow  Line,  Simpson  A  Spence,  agents:  Atlantic 
Transportation  Company  ofLondon,  England ;  Boston  and  Halifax  Line,  F.  W.  Nlok- 
eraon,  agent;  Bristol  City  Line.  Arkell  £  Co.,  agents;  Beaver  Line,  Seager  Brothers, 
agents ;  Booth's  Steaipship  Company,  Booth  &,  Co.,  agents ;  California  and  Mexican 
fiteamship  Company,  J.  Birmingnam,  agent;  Castle  Line,  F.  Skinner  &  Co.,  owners,. 
London,  England :  Cromwell  Line,  Clark  &,  Seaman,  ^eots ;  Carr's  Steamship  Line ; 
Donaldson  Clyde  Line,  J.  M.  Brown  &,  Co.,  agents ;  Edwards'  Steamship  Line,  Geo. 
F.  Bnlley,  agent :  General  Transatlantic  Companv,  Lonis  de  BehiaD,  agent ;  Gnion 
Line,  Williams  A  Gnion.  agents ;  Hambarg- American  Packet  Company,  Knhnhardt 
&,  Co.,  agents ;  Inman  Line,  John  G.  Dale,  a^ent ;  Johnston  Line,  Patterson.  Ramsey 
A  Co.,  agents;  Levland  Line,  Thayer  A  Lincoln,  agents;  Lamport  A  Holt's  Line, 
Lamport  A  Holt,  Liverpool,  England ;  Liverpool,  Brazil  and  Biver  Plate  Steamship 
Company,  Bnsk  &  Jevons,  agents ;  Mallory  Line,  C. H.  Mallory  A  Co.,  agents;  Med- 
iterranean and  New  York  Steamship  Company,  Phelps  Bros.  A  Co.,  agents;  Mer- 
chants' Express  Line,  Fnnch,  Ed^e  A  Co.,  agents;  Merchants  and  Miners'  Trans- 
portation Company^  A.  L.  Huggins,  agent;  Merchants'  Steamship  Company,  B.  B. 
Borland,  agent  j  Mississippi  and  Dominion  Steamship  Line,  Flinn,  Main  A  Mont- 
gomery, managing  directors,  Liverpool,  England;  Morgan  Line,  Bogart  A  Mor- 
gan, agents;  Monarch  Line,  Patton,  Vickers  A  Co.,  agents;  New  York,  Havana  and 
Mexican  Mail  Steamship  Company,  F.  Alexandre  A  Sons,  agents;  New  York  and 
Cuha  Mail  Steamship  Company,  James  E.  Ward  A  Co.,  agents ;  National  Line,  F.  W. 
J.  Hnrst,  manager ;  North  German  Lloyd,  A.  Schumacher  A  Co.,  Baltimore,  and  Oel- 
riohs  dtCo.,  asents.  New  York ;  Occidental  and  Oriental  Steamship  Company,  Leland 
Banfbrd,  president,  San  Francisco ;  Ocean  Steamship  Company,  George  zonng,  agent; 
Oregon  Bail  way  and  Navigation  Company,  K.  von  Oterendorp,  agent ;  Oregon  Im- 

Diovement  Company,  J.  L.  Howard,  agent;  Oceanic  Steamship  Company,  : 

Paoiflo  Coast  Steamship  Company,  Goodall,  Perkins  A  Co.,  agents;  Pacific  Mail 
Steamship  .Company,  Williams,  Dimond  A  Co.,  agents,  San  Francisco,  and  H.  J. 
Bnllay,  superintendent.  New  York ;  Quebec  Steamship  Company,  E.  A.  Outerbridge 
&Co.y  agents;  Bed  D  Line,  Boulton.  Bliss  dt^  Dallet,  agents;  Bed  Star  Line, Peter 
Wright  A  Sons,  agents.  New  York  and  Philadelphia :  Botterdam  Line,  Punch,  Edye 
A  Co.,  agents :  Boyal  Mail  Steam  Packet  Company^  Sanderson  A  Son',  agents ;  State 
Line,  Austin, Baldwin  A  Co.,  agents;  Thiugvalla  Line,  Punch,  Edye  &  Co.,  aoents; 
Union  Steamship  Company,  of  Southampton,  England :  Warren  Line,  Warren  A  Co., 
agents;  White  Cross  Line,  Funch,  Edye  A  Co.,  agents;  White  St^  Line,  B.  J.  Cor- 
tfi,  agent ;  Wilson  Line,  Sanderson  A  Son,  agents;  Winsor  Line,  B.  B.  Sampson,  agent. 
Also  the  co-operation  of  the  New  York  Henud  Weather  Service. 
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SUMMART. 


Total  steamship  lines  reporting  to  June  30, 1684. 
Total  steamship  lines  reporting  to  June  30,  1863. 


57 
59 


Vessels  reporting  in  the  British  Nayjr 

Vessels  reporting  in  the  Portngnese  Navy 

Vessels  reporting  in  the  Swedish  Navy 

Vessels  reporting  in  the  United  States  Nayy^ 

Marine  reports  iomished  through  the  British  meteorologioal  offloe,  number  of 
vessels 


77 
G 
3 

52 

40 


Marine  reports  furnished  through  the  New  York  Herald  weather  service,  num- 
ber of  vessels 65 

Steamships,  sailing  vessels,  &o. ,  reporting  direct  to  this  office 416 

Total  vessels  taking  observations  to  June  30,  1684 659 

Total  vessels  taking  observations  to  Jane  :\0,  1883 605 


An  increase  of 


54 


Total  land  stations  reporliDg  to  June  30,  1884 ^7 

Total  vessels,  &o.,  reporting  to  June  30, 1884 659 

Total  stations  reporting  to  Jane  30, 1884 1,^06 

Total  stations  reporting  to  June  30, 1883 1,111 


An  increase  of  stations  over  1683 


95 


KBCAPITULATIOK. 


Land  statioiis 

Nftval  reports 

Stesmnhlyg  uid  misorilamwns  marine. 

Totia 


1688. 


506 
124 
481 

1,111 


1884. 


547 
188 
631 

i,aoe 


IncreaM. 


41 
14 
40 


APPEN  DIX    13. 

RBPOBT  FOB  THE  YEAH  ENDING  JUNE  30,  1884,  ON  THE  CHATTANOOGA 

SYSTEM  OF  FLOOD  WARNINGS. 

The  special  obsenrations  in  oonneotion  with  the  Chattauooga  system  of  flood  warn- 
ings were  resamed  December  1,  1883,  and  continned  nntil  March  31,  1884,  which  pe- 
riod embraces  the  season  during  which  dangerous  floods  are  most  likely  to  occur. 

This  system  was  originally  organized  and  operated  by  the  Iron,  Coal  and  Manufact- 
urers' Association  of  Chattanooga,  Teun.,  and,  by  ixsquest  of  the  association,  was 
transferred  to  the  Signal  Seryice  during  the  autumn  of  1882.  Final  arrangements 
were,  however,  not  completed  in  time  to  put  the  system  in  operation  before  I%bmary 
1,1m 

Chattanooga  is  peculiarly  liable  to  floods  of  great  violence.  There  are  between 
three  and  fonr  millions  of  dollars  invested  in  manufacturing  interests,  principally  iron 
and  steel  works.  At  Bockwood,  Tenn.,  distant  about  95  miles  by  river  firom  Chat- 
tanooga, the  Boane  Iron  Company  have  half  a  million  dollars  invested  in  Aimaces. 

A  height  of  38  feet  in  the  Tennessee  River  canses  most  factories  to  stop ;  a  height  of 
50  feet  is  not  unusual,  especially  during  the  winter  months.  The  importance  of 
timely  warning  of  dangerous  rises  in  the  Tennessee  River  and  its  tributaries,  above 
Chattanooga,  is  therefore  apparent. 

The  Signal  Service  having  perfected  arrangements  to  take  charge  of  the  system, 
the  following  points  were  sheeted  as  stations  of  observation  and  report,  covering  the 
Tennessee  River  and  its  tribntaries  above  Chattanooga,  and  embracing  a  drainage 
area  of  over  20,000  square  miles,  viz :  Rockwood,  Roane  County,  Tennessee;  Kingston, 
Boane  County,  Tennessee ;  Charleston,  Bradley  County,  Tennessee ;  Loudon,  Loudon 
County,  Tennessee;  Knoxville,  Tennessee;  Clinton,  Anderson  County,  Tennessee; 
Strawberry  Plains,  Jefferson  County,  Tennessee ;  Leadvale,  Jefferson  County,  Ten- 
nessee. 

With  the  exception  of  Strawberry  Plains,  the  least  important  point,  observers 
were  secured  at  all  of  the  above  stations,  and  the  first  reports  were  made  February 
1, 1883.  At  the  beginning  of  the  present  season  reports  began  promptly  December  1, 
1883,  and  continned  nntil  March  31,  1884. 

Bach  observer  is  supplied  with  a  river-gauge,  rain-gauge,  and  measuring-rod,  also 
with  the  necessary  blanks  for  reporting  by  mail  and  telegraph.  Observations  are 
taken  daily  (Sundays  included),  at  2  p.  m.,  local  time,  and  embrace  height  of  river, 
amonnt  of  rainfall,  state  of  weather,  direction  of  wind,  and  depth  of  snow  remaining 
on  ground.  The  readings  are  noted  on  a  postal  card  prepared  for  this  puri)ose^  ana 
immediately  mailed  to  tbe  Signal  Corps  observer  at  Chattanooga.  When  the  nse  in 
river  exceeds  a  fixed  limit,  or  the  rainfall  equals  or  exceeds  two  inches,  the  observa- 
tions are  enciphered  and  telegraphed  to  Chattanooga.    . 

Special  reports  are  also  made  to  the  observer  at  Chattanooga  of  the  closing  and 
opening  of  navigation  by  the  river  fi^ezing  over  and  the  breaking  up  of  the  ice,  of 
the  formation  or  breaking  up  of  ice  dams  or  other  obstructions  in  the  river,  and  of 
the  presence  of  large'  (quantities  of  floating  ice  or  timber.  When  the  river  is  ap- 
proaching the  danger  line,  and  rising  rapidly,  the  observer  at  Chattanooga  is  author- 
ized to  call  for  special  telegraphic  reports  at  8  a.  m.  and  8  p.  m.  daily  until  the 
danger  is  past. 

Upon  the  receipt  of  all  regular  and  special  rex>orts  at  Chattanooga  they  are  imme- 
diatelv  bulletined  at  prominent  points  in  the  ci^,  and  in  case  of  floods  special  reports 
are  telephoned  to  the  principal  iron  works,  rolling  mills,  &c. 

Of  the  great  benefits  derived  from  timely  warnings  of  approaching  floods  there  can 
benodouDt.  The  fact  that  a  private  association  organized  and  operated  a  similar 
system  at  its  own  expense  is  sufficient  proof  of  the  importance  attached  to  these  re- 
ports. It  is  believed  that  increased  efficiency  of  service  and  accuracy  of  observations 
were  obtaine<l  by  the  reorganization  of  the  system  and  placing  it  under  the  conlxol 
of  the  Signal  Service. 

The  following  extracts  from  Sergeant  Gonlding's  report  are  submitted  in  this  con- 
nection: 

•«  Danger  line  was  passed  on  the  night  of  March  7,  but  the  observers  had  reported 
by  telegraph  the  condition  of  the  river  at  their  respective  stations,  and  abundant 
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time  was  given  for  preparing  for  the  inevitable  high  water.  •  •  •  The  xnazimnm 
of  43  feet  was  not  reached  until  2  a.  m.  of  March  11.  This  is  the  highest  point  at- 
tained since  the  flood  of  1875,  which  reached  64  feet.  *  *  *  It  wul  be  seen  that 
three  days'  wamiDff  can  be  given  of  danger.  *  *  *  It  has  been  difficult  to  reduce 
the  benefits  which  nave  accrued  from  the  flood  siffoal  service  to  a  valnation  in  dollars 
and  cents,  but  a  low  estimate  of  property  saved  would  amount  to  95^000,  which  is 
almost  fifteen  times  what  the  service  has  cost  during  the  past  season.  The  service  is 
highly  appreciated  in  the  community,  and  the  esteem  in  which  it  is  held  is  set  forth 
in  the  extract  frimished  as  Appendix  B,  from  the  memorial  to  Congress  signed  by  the 
president  of  the  Board  of  Trade  and  of  the  Coal,  Iron  and  Manufacturers' Association 
of  this  city.  *  *  *  In  the  friture  development  of  the  service  it  will  be  an  easy 
matter  to  famish  other  communities  in  the  Tennessee  Valley  below  us  valuable  in- 
formation as  to  floods  by  mail  or  telegraph.  Such  information  has  been  repeatedly 
solicited." 

The  ChAttanooga  Dai^Times  of  March  10, 1884,  speaking  of  the  flood  on  that  date, 
eondudes  as  follows:  "  The  efficiency  and  value  of  the  flood-signals  system  has  been 
dearly  demonstrated  in  this  tide.  It  has  given  accurate  information,  and  the  predic- 
tions were  verifled  almost  to  the  inch.  Our  community  will  support  and  encourage 
it  with  the  heartie    good  wiU." 

F.  M.  M.  BEALL, 
Second  Lieutenant ,  Signal  dcrpe, 

BtOKAJs  OraiCB.  WASBXSinOIXf 

Auguit  97  f  1884. 


APPENDIX   14. 

REPORT  FOR  THE  YEAR  ENDING  JUNE  30,  1884,  ON  FROST  WARNIKQ8. 

The  system  of  ftost  warnings  fbr  the  benefit  of  the  tobacco,  sugar,  and  fimit  grow- 
ing districts,  which  was  organized  daring  the  sammer  of  1^,  was  resumed  at  the 
beffinning  of  the  frost  season  in  1883.  Additional  points  of  distribution  were  estab- 
lished^ and  all  centers  notified  in  advance  to  prepare  and  arrange  for  the  prompt 
handling  and  disseminating  of  messages.  All  stations  selected  to  bulletin  messages 
were  supplied  with  the  necessary  blanks  through  the  superintendents  of  the  various 
railroads  on  which  they  are  located,  and  arrangements  were  renewed  with  the  West- 
em  Union  Telegraph  Company  and  tne  co-operating  railroads  for  the  prompt  dispatch 
and  publication  of  the  warnings. 

The  system  as  now  in  operation  consists  of  26  centers  to  which  frost  warnings  are 
sent  diroct  from  this  office,  and  763  stations  receiving  the  warnings  fh>m  the  centers 
and  publishing  the  same  in  the  form  of  bulletins.  Immediately  upon  the  receipt  of 
a  frost  message  at  a  center  Hie  Signal  Corps  observer,  or  Western  Union  Company's 
manager  where  there  is  no  signal  station,  copies  the  same  on  blanks  previous^  pre- 
pared, and  each  addressed  to  the  stations  on  one  of  the  various  railroads  diverging 
from  the  center,  and  files  the  copies  for  transmission.  When  received  at  the  stations 
the  messages  are  at  once  bulletined  by  the  operators. 

Special  messages  are  sent  to  a  number  of  places  for  the  benefit  of  neighboring 
points  t^t  cannot  be  reached  by  telegraph.  These  are  distributed  by  mail  or  by 
special  messengers,  and  in  some  instances  oy  prearranged  signals. 

The  tobacco-growluff  districts  to  which  warning  is  sen*^  embrace  the  western  half 
of  Massachusetts,  the  State  of  Coxmectfcnt,  a  small  portion  of  Southern  New  York, 
the  eastern  half  of  Pennsylvania,  Central  Maryland  and  Virginia,  the  western  halves 
of  North  Carolina  and  Tennessee,  the  State  of  Kentucky^Southem  Ohio  and  Indiana, 
Eastern  Missouri,  and  the  southern  portion  of  Central  Wisconsin. 

C^ranberry  interests  are  protected  in  Barnstable  County,  Massachusetts,  and  along 
the  Camden  and  Atlantic  Ballroad  in  New  Jersey. 

Frost  warnings  for  the  benefit  of  sugar-growers  are  distributed  in  Southeastern 
Louisiana,  and  the  fhiit-CTo^^n  of  Northern  l<lorida  receive  warnings  from  Jackson- 
ville as  a  center.  Special  messages  in  the  interest  of  sugar  and  finut  crops  are  sent 
to  points  in  South  Carolina,  Tennessee,  and  Texas.  A  complete  list  of  stations,  clas- 
sified according  to  centers  of  distribution  and  the  various  railroads  on  which  they 
are  located,  was  prepared  by  the  telegraph  division^  and  has  been  published  as  In- 
structions No.  83  of  1884.  This  liift  will  greatly  facilitate  the  annual  arrangements 
fof^  distributing  frost  warnings,  and  lessen  the  liability  to  errors  and  delays  incidental 
to  changes,  between  seasons,  in  observers  or  managers  at  centers. 

Under  the  existing  agreement  between  this  office  and  the  Western  Union  Telegraph 
Company,  full  rates  are  paid  for  frost  messages  from  here  to  centers,  and  half  rates 
from  centers  to  the  various  stations. 

The  telegraph  division,  having  charge  of  the  distribution  only,  of  frost  warnings, 
has  no  data  to  report  on  the  verification  of  or  the  benefits  derived  from  the  same. 

Although  the  system  of  frost  waminffB  is  now  complete,  so  far  as  the  predictions 
are  made  and  the  information  sent  to  the  telegraph  offices  at  the  points  named  in 
Instructions  No.  83  of  1884,  yet  I  am  not  able  tq  say  whether  the  information,  after 
getting  to  these  telegraph  offices,  reaches  that  portion  of  the  public  for  which  it  is 
mtended.  It  is  the  promised  duty  of  the  operators  to  post  this  information  at  their 
offices.  Granting  that  this  is  alwavs  done,  the  question  then  arises  as  to  how  many 
of  these  telegraph  offices  are  visited  by  the  farmer,  the  planter,  or  the  fruit-grower. 

The  present  condition  of  the  appropriation  for  this  puroose  prevents  this  service 
from  improving  this  condition  of  affairs,  but  it  is  hoped  tnat  tnepreseut  system  of 
State  weather  services  will  be  developed  to  the  extent  that  this  office  will  only  be  re- 
quired to  furnish  the  information  to  these  servioes  and  they  to  see  to  its  proper  dis- 
semination. 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corpe, 

Skotai.  Ofvicb, 

WaahingUm,  AugnH  27,  1884. 
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BEPOBT  ON  THE  SYSTEM  OF  COTTON-BEOION  EEPOBTS  FOB  THE  TEAB 

ENDING  JUNE  30,  18B4. 

Signal  Office,  Wab  Dbpartmxnt, 

Washingion  City,  July  1, 1884. 

To  the  Chief  Signal  Officer  of  the  Army, 

Washington,  D.  C  .* 

Sir:  I  have  the  hoDor  to  submit  the  following  report  of  the  work  done  in  Stations 
Diviaion  in  connection  with  the  syetem  of  cottou-region  reports  for  the  year  ending 
Jnne  30,  1884. 

This  system  of  reports  is  an  arrangement  made,  with  the  coH)peration  of  railroads 
and  telegraph  lines  in  the  Southern  States,  by  which  reports  of  the  rainfall  and  max- 
imum and  minimum  temperatures  are  collected  and  disseminated  throughout  the'oom- 
mercial  centers  of  the  cotton  region  frum  April  1  to  October  31  each  year. 

The  stations  are  generally  located  on  the  railroad  lines  where  the  observations  are 
made,  and  B«*nt  direct  to  the  centers  by  wire. 

The  cotton -growing  region  is  divided  into  districts. 

The  districts  have  been  formed  with  reference  to  existing  co-operating  railroad 
lines  to  secure  the  best  telegraphic  facilities,  and  azran^^  to  prevent  overlapping  of 
territory,  which  would  produce  errors  in  the  preparation  of  mean  temperatures  and 
average  rainfall. 

Each  district  has  a  center  for  the  ooncenfration  of  reports,  the  name  of  which  is 
used  to  designate  the  district. 

The  districts  embrace  the  territory  a^aoent  to  more  important  cities  where  Signal. 
Service  stations  are  located. 

Observations  are  made  b^  agents  and  operators  of  the  railroad  authorities  for  rain- 
&11  and  maximum  and  minimum  temperatures  simultaneously  at  5 p.  m.  '^central,"  or 
6  p.  m.  ^'eastern,"  time,  accoi-dine  to  the  location  of  the  stations. 

Similar  observations  are  made  by  the  Signal  Service  observers  at  all  centers. 

The  rainfall  and  maximum  and  minimum  temperatures  are  enciphered  at  the 
stations,  and  sent  by  telegraph  to  the  centers  of  the  districts  to  which  the  stations 
belong. 

At  the  centers,  the  Signal  Service  observers,  having  collected  all  the  re}>orts  from 
the  statiobs  of  their  districts  so  far  as  possible,  make  up  the  average  rainfall  and 
average  maximum  and  minimum  temperatures  for  the  districts. 

These  are  then  enciphered  and  sent,  at  the  11  p.  m.  circuit  hour,  over  the  Washing- 
ton and  Lake  City,  the  New  Orleans  and  Augusta,  and  the  New  Orleans  and  Cincin- 
nati circuits. 

The  reports  thus  received  at  Signal  Service  stations  on  these  circuits  are,  after 
jireparation  of  the  bulletins  for  the  information  of  the  public,  filed  and  preserved  as 
office  records. 

The  telegraphic  means  from  cotton-region  centers  are  made  up  from  the  reports  of 
sub-stations  received  by  the  observer,  whenever  reports  from  one  or  more  sub-stations 
are  received. 

The  wonts  "two,"  "three,"  "four,"  &c.,  are  added  to  the  cipher  used  in  sending 
these  reports  over  circuits  to  indicate  the  number  of  stations,  including  his  own, 
used  in  making  up  the  means. 

If  no  reports  are  received  from  sub-stations,  the  central  station  sends  its  own  re- 
port, and  adds  the  word  "one,"  to  show  that  no  reports  were  received. 

To  illustrate  the  method  of  sending  reports  over  telegraphic  circuits,  take  Savannah 
as  a  district  center. 

Savannah  makes  out  a  mean  of  the  maximum  temperatures,  a  mean  of  the  mini- 
mum temperatures,  and  hn  average  of  the  rainfall  for  the  district,  and  sends  this 
report,  written  on  Form  20.3,  over  the  Washington  and  Lake  City  circuit,  as  follows : 

"  Savannah,  thirteen,  firmly,  vessel,  radish."  This  translated  means  that  in  Savan- 
nah district,  thirteen  stations  reporting,  the  mean  of  the  maximum  temperatures  is 
72  degrees,  the  mean  of  the  minimum  temperatures  is  53  degrees,  and  the  average 
xminful  is  .13  of  an  Inch. 
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Each  of  the  other  oenten  on  the  Washington  and  Lake  City,  the  New  Orleans  and 
Angnsta,  and  the  New  Orleans  and  Oinoinnati  circnits  sends  the  report  ttom  that 
distriot  over  its  own  cironlt. 

The  following-named  stations  also  receive  ootton-region  reports  with  the  11  p.  m. 
tele^^phio  observation:  Charlotte,  N.  C;  Chattanooga,  Tenn.;  Cincinnati,  Ohio; 
Lonisvule,  Ky.;  Nashville,  Tcnc;  Norfolk,  Va.;  Pensacola,  Fla.,  and  Washington, 
D.  C. 

Washington  sends  all  reports  to  Baltimore,  Philadelphia,  New  York  City,  and 
Boston. 

Memphis  sends  all  reports  to  Saint  Loais. 

Angnsta  transfers  all  reports  received  at  that  Btation  over  the  Washington  and 
Lake  Citv  circuit  to  the  New  Orleans  and  Angnsta  circuit,  and  all  reports  received 
over  the  New  Orleans  and  Angnsta  circuit  to  the  Washington  and  Lake  City  circuit. 

New  Orleans  transfers  all  reports  from  the  New  Orleans  and  Augusta  circuit  to  the 
New  Orleans  and  Cincinnati  circuit,  and  from  the  New  Orleans  and  Cincinnati  circuit 
to  the  New  Orleans  and  Augusta  circuit. 

New  Orleans  sends  reports  from  all  centers  to  Galveston  and  Shreveport  by  special 
message. 

Galveston  sends  its  district  report  over  the  San  Antonio  and  New  Orleans  cironit  to 
New  Orleans,  where  lt.is  transferred  to  the  New  Orleans  and  Cincinnati  and  the  New 
Orleans  and  Augusta  circuits.  • 

Memphis  sends  all  reports  to  Saint  Louis  by  special  message. 

The  reports  ftom  Austin,  Cuero,  Dallas,  Houston,  Huntsville,  Longview,  Tyler,  and 
Waco,  Tex.,  are  s^t  to  New  Orleans  by  special  message  from  Galveston. 

The  Signal  Service  observer  at  each  station  at  which  cotton-region  reports  are  re- 
ceived furnishes  the  local'  press  copies  for  publication  the  next  morning,  and  also 
bulletins  them  at  the  Cotton  Exchange  and  other  authorized  places  where  they  are 
of  the  most  benefit  to  the  public. 

The  following  is  a  description  of  the  forms  used  in  connection  with  this  work : 

Form  138  is  a  manifold  bulletin  showing  the  average  maximum  and  minimum  tem- 
peratures and  rainfall  for  the  several  districts  for  the  past  iU  hours,  and  is  posted 
daily  at  each  center  in  places  most  convenient  to  persons  interested. 

Form  138  A  is  also  a  manifold  bulletin,  and  is  used  by  the  observen  at  the  centers 
to  show  the  maximum  and  minimum  temperatures  and  rainfall  at  each  station  in  their 
districts. 

Form  144  A  is  used  at  each  cotton-reffion  station  to  record  the  maximum  and  mini- 
mum temperatures,  rainfall,  time  of  tiuuns  observation,  and  time  of  filing  the  report 
for  transmission.  The  form  is  mailed  to  Uiis  office  at  the  end  of  each  month,  and  is 
used  in  the  preparation  of  meteorological  data. 

Form  803  (card)  is  used  by  the  observers  at  sub-stations  in  enciphering  each  ob- 
servation, and  is  retained  and  filed  as  part  of  the  station  records. 

Form  '*  condition  of  instruments"  (card)  is  used  once  each  month  by  sub-stations  in 
reporting  the  condition  of  meteorological  instruments  to  centers. 

Observations  were  continued  during  July,  August,  September,  and  October,  1883. 
there  beinff  131  stations  reporting — 5  regular  Signal  Service  stations  and  126  special 
ootton-region  stations — as  will  be  seen  by  the  following  list: 


Dtotiiot  oentera.  Snb^tatioiiB. 


Atlanta,  6a 

Angosta,  Oa — 
ChailMton,  B.G. 


LttCto  Bock,  Ark 


Cftlhoim.  O*. ;  Cftrtenrflle,  0«. ;  Dalton,  Ga. :  GhiiiiMTiUe,  Ga. :  GriiBn,  Oa. ; 
Kewnan,  Oa^  Spartanburg,  6.  C. ;  Tocooa,  Ga. ;  West  Point,  Ga. 

AUendale,  S.  C. ;  Athena,  Crk ;  Cheater,  S.  C. ;  Colanibia,  S.  C. ;  Colombna, 
Ga. ;  CoTington,  Ga. ;  uacon,  Oa. ;  ICadison,  Ga. ;  Union  Point,  G». 

BranohTiUe,  S.  C. :  Hardeeville,  S.  C. ;  Jaoksonborongh,  8.  C. ;  Kingatree,  S.  G. ; 
Saint  George's,  S.  C. ;  Saint  Matthew's,  S.  C. ;  Temaasee,  S.  C. 

GalTMton,  Tex '  Austin,  Tex. ;  Seanmont,  Tex. ;  Belton,  Tex. ;  Corsicana,  Tex. ;  Cnero,  Tex. ; 

'  DaUaSfTex.;  Hcame,  Tex.:  Hempstead, Tex. ;  Houston,  Tex.;  HnntaTille, 
Tex. ';  Longview.  Tex. J  Luline,  Tex. ;  Orange,  Tex. ;  *Palestine,  Tex. ;  San 
Antonio.  Tex. ;  Boor  Lake,  Tex. ;  Tyler,  Tex. ;  Waoo,  Tex. ;  Weatherford, 
Tex. ;  Weimar,  Tex. 

Arkansas  City.  Ark. ;  Brinkley,  Ark.,*  DeraO's  Binff,  Ark. ;  *FoTt8mltli,  Ark. ; 
Kenaett,  Ark.;  Madison,  Ark.;  Malvern,  Ark.;  Montieello,  Ark.;  Paris, 
Tex. ;  Preacott,  .Ark. ;  Bussellville,  Ark. ;  Texarkana,  Ark. ;  Walnut  Bidge, 
Ark. 

Bateaville,  Miaa.:  Brownsville,  Tenn. ;,  Clarksville,  Tenn.;  Corinth,  Miss.; 
Decatur,  Ala. :  Brin,  Tenn. ;  Grand  Junction,  Tenn. ;  Grenada,  Miaa. ;  Her- 
nando. Miss. ;  Milan,  Tenn. :  ^KaahviUa,  Tenn. ;  Paris,  Tenn.  i  Soottsborongh, 
Ala. ;  Tutcumbia,  Ala. ;  Wltbe,  Tenn. 

Aberdeen,  Mlsa. :  Columbus,  Miss. ;  Macon,  Miss. ;  Meridian,  Miaa. ;  Okolona, 
Miss. ;  State  Line,  Miss. ;  Waynesborongh,  Mlsa. 

Birmingham,  Ala.  t  Calera,  Ala. ;  DemopoUa.  Ala. ;  GreeaTUle,  Ala.  i  OpellkSi 
Ala.;  Pine  Apple,  Ala. :  Selnia,Ala.{  Tailadeg%  Ala.t  Tnaoalooaa,  Ala^i 
UniAotown,  Ala. 


MmphiiTenn 


MoldKAIs 

MioatigQiDSty,  Ala. 
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Bistriel  omitort. 


Vew  Oitouia,  L» 


SftTBDlUlll,  Oft. 


▼loksbmrg,  IOm  . 


ftnlMtatliffmi 


Alexandria,  La.;  Amite  Ci^,  La.;    Brookhvren,  Kios.!  GheDeyTflle,  La. t 

Conehatto,  La. ;  FranUin,  La.  j  lionnai  City,  La.  {  New  Iberia,  La. ;  Aatdb- 

itochea,  La. ;  Paaa  Christiao,  Mies. ;  Sonnton,  lliee.  i  Tetre  B<nuie,  Ia.  {  Ver* 

millioDTille,  La.  {  WhitdTille.  La. 
Albany,  Ga. ;  Allapaba,  6a»j  Bainbridge,  Ga. ;  *  Cedar  Keys,  Ha. }  Bastouai, 

Qa. ;  Femandina,  Fla.  r  Fort  Gaines,  Ga. ;  Jessap,  Ga. ;  Live  Oak,  Fla. ; 

KUlen,  Ga.  i  Qnitman,  Ga. ;  Smithville,  Ga. ;  ThomasTille,  Ga. }  Waldo,  Fla.  i 

Way  Cross,  Ga. 
Edwards,  Miss. ;  Jackson,  Miss.  {  Lake,  Kias. ;  Monroe,  La. 
•Charlotte,  K.C. J  Cberaw,  S.C.{  Florence,  S.  C. ;  Gnldsboronsh,  K. C. ;  Lm» 

berton,  K.  C. ;  Sslisbnry,  IT.  C. :  Wadesborongb,  N.  C. ;  Weldon,  K.  C. 


Stations  marked  thna  *  are  refralar  Signal  Serrioe  atatlona. 

Obeenrations  were  discontinued  October  31,  1663,  and  reenmed  April  1, 1684. 

Prior  to  resomption  steps  were  taken  to  increase  the  osefblnees  of  this  branch  of 
the  serrioe  by  dropping  stations  thought  to  be  of  little  importance  and  adding  oth- 
ers of  more  value,  and  by  transferring  Irom  one  district  to  another. 

Looking  to  this  end  the  following  changes  were  made  in  i^fi  arrangement  of  the 
ootton-region  stations : 

In  the  Atlanta  district,  Calhonn,  Qa.,  was  dropped,  and  Greenville,  S.  C,  added. 
Colnmbus,  Maoon,  and  Madison,  Ga.,  were  transferred  from  the  Angasta  to  the  At- 
lanta district.  . 

In  the  Angnsta  district,  Colnmbns,  Covington,  Macon,  and  Madison,  Ga.,  were 
dropped  (Commbns,  Macon,  and  Madison  transferred),  and  Batesburg,  8.  C,  Black- 
viUe,  8.  C,  Camak,  Ga.,  Greenwood,  8.  C.^  Waynesborongh,  Ga.,  and  Washington, 
Ga.,  added. 

In  the  Galveston  district,  Colombia,  Tex.,  was  added. 

In  the  Little  Rock  district,  Walnnt  Ridge,  Ark.,  was  dropped,  and  Helena,  Magno- 
lia, Newport,  and  Pine  Blnff,  Ark.,  were  added. 

In  the  Memphis  district,  Clarksville  and  Erin,  Tenn.,  were  dropped,  and  Bolivar, 
Tenn.,  Covington,  Tenn.,  Dyersbnrg,  Tenn.,  Holly  8prings,  Biiss.,  and  Oxford,  Miss., 
were  added. 

In  the  Mobile  district,  State  Line,  Ala.,  was  dropped,  and  Evergreen  and  Xi^ing- 
ston,  Ala.,  were  added. 

In  the  Montgomery  district,  Tuscaloosa,  Ala.,  was  dropped,  and  Enfaula,  Fort  De- 
posit, Goodwater,  Marion,  and  Troy,  Ala^  were  added. 

In  the  New  Orleans  district,  Franklin,  La.,  Morgan  City,  La.,  New  Iberia,  La.,  Pass 
Christian,  Miss.,  Soranton,  Miss.,  and  Torre  Bonne.  La.,  were  dropped,  and  Hasle- 
hurst.  Miss.,  Minden,  La.,  Natchez,  Miss.,  Opelousas,  La.,  apd  Shreveport,  La.,  were 
added.  ^ 

In  the  Vicksburg  district,  Greenville,  Miss.,  was  added. 

In  the  Wilmington  district,  Raleich  and  New  Berne,  N.  C,  were  added. 

Of  this  rearrangement  the  foUowmg  is  a 

RBCAPITUIATION. 

Number  of  new  stations  added 3S 

Number  of  old  stations  dropped • 13 

Number  of  stations  transferred 3 

Number  of  stations  in  operation  during  July,  August,  September,  and  October, 

1883 1 : 131 

Number  of  stations  it  was  intended  to  operate  during  remainder  of  season  ending 

October  31. 1664 160 

Some  difflcult^  was  met  with  in  ffettins  the  new  stations  in  operation,  owing  to 
delays  in  securing  passes  for  the  mgnal  Service  observers  over  ndlroads  to  pomts 
selected. 

The  stations  at  Goodwater  and  Troy,  Ala.,  had  to  be  discontinued,  as  the  telegraph 
oompany  controlling  *the  lines  from  Goodwater  to  Opelika  and  fh>m  Troy  to  Union 
Springs  refused  to  do  the  telegraphing  free.  The  stations  were  discontinued  April 
S9. 1684. 

Madison,  Ga^  and  Greenville,  Miss.,  were  diiysontinued  for  a  like  cause,  April  25 
and  June  4, 1684,  respectively.  ' 

The  reports  from  Demopolis,  TaUadega,  and  Uniontown,  Ala.,  had  to  pass  over  the 
Western  Union  Telegraph  Company's  line  to  reach  the  district  center  (Montgomery), 
and  could  not  be  sent  without  expense  to  the  service.  These  stations  were  tnerefore 
discontinued  May  3, 1684.  This  action  was  rendered  necessary  by  tiie  limited  appro- 
priations for  this  branch  of  the  service. 

On  June  1, 1684,  the  name  of  the  station  at  VenniUionville,  La.,  in  the  New  Orleans 


BEPOBT  OF  THE   CHIKF   SIGNAL   OFFICER. 


153 


district,  was  ohanged  to  La  Fayette,  La.,  to  agree  with  the  reoorda  of  the  Post-Offloa 
Department. 

Andenon,  8.  C,  was  added  to  the  Atlanta  district  April  9, 1684. 

Mr.  J.  TV.  Hopldns,  chairman  of  the  Meteoiologioal  Committee  of  Nashville,  Tenn., 
in  a  commnnication  to  the  observer  in  that  cicy,  called  attention  to  the  absence  of  a 
cotton-region  station  in  Sontheast  Tennessee,  and  recommended  the  establishment  of 
a  station  at  Pnlaski,  Tenn.  Mr.  Hopkins'  suggestion  conld  not  be  carried  ont,  owing 
to  insnlBcient  ftinds. 

Upon  the  recommendation  of  Hon.  W.  B.  Cox,  M.  C,  the  observer  at  Wilmington, 
N.  C.,  was  instructed  to  telegraph  daily  the  means  of  the  several  districts  to  J&.  A. 
A.  Thompson,  secretary  of  the  Cotton  Exchange,  Raleigh,  N.  C.  The  reports  are  bul- 
letined at  the  exchange  rooms  and  post-ofQce. 

The  pay  of  the  (civilian)  observers  continues  at  20  cents  per  report  made,  while 
that  of  the  operators  employed  at  centers,  &c,  collecting  reports  ror  conoentrationi 
remains  at  5  cents  per  report. 

Messengers  are  employed  collecting  reports  from  railroad  offices  at  centers,  &o.,  at 
the  following  places :  Houston,  Tex. ,  |5  per  month ;  New  Orleans,  La.,  $1 6  per  month ; 
flelma,  Ala.,^  per  month. 

During  the  year  reports  were,  as  a  rule,  received  regularly  and  on  time  at  the 
centers. 

In  some  few  cases  the  railroad  agents,  acting  as  cotton-region  observers,  refused  to 
take  the  observations  on  Sundays,  giving  as  a  reason  the  fact  that  no  railroad  duties 
were  performed  on  those  days. 

Much  credit  is  due  the  railroads  generally  for  their  liberality  in  granting  passes  to 
our  observers  for  the  purpose  of  establishing  and  discontinuing  stations. 

The  interest  that  has  been  taken  in  the  cotton-region  sj^stem  of  reports  since  ita 
establishment  not  only  continues  but  is^ decidedly  on  the  mcrease,  and  tiie  estima- 
tion in  which  it  is  held  by  cotton-growers,  as  shown  by  communications  to  this  office, 
evidences  that  it  is  productive  of  the  best  results. 

Many  courtesies  were  extended  by  the  several  cotton  exchanges  during  the  yeas  to 
the  office  in  its  efforts  to  extend  the  usefulness  of  the  system. 

The  following  is  a  list  of  stations  now  in  operation,  arranged  alphabetically  under 
their  respective  centers,  showing  the  railroads  on  which  they  are  located  and  tiio 
railroad  time  in  use : 


IMiMioleaitar. 


Sab-statton. 


AndeTMnL8.C.. 
CartMiville.  G*. 

CohunboB,  Oft.. 

Dalton,  Oft 

OftineiviUe,  Oft . 


OrMnvl]]e,8.C. 
OriiBn,Oft 


Mftcon,Gft 

Keinuai,Gft 

8i>ftrtaabarg,  8.  C . 


TooooftfOft 

West  Point,  Gft . 
AUendaKS-C. 

Athena,  Oft 

Batesburg,  &C. 
BlftolnrilIe,S.C 

Gftmftk,Gft 

Cheater.  8. 0    . 
Cola]nMft,aO. 


Oreenwood,  8.  C 

Union  Point,  Oft 

Wftahinston,  Ghi 

Wftyneaborough,  Oft.. 

BranchTille,  8.  C 

HftrdeeTiUe,aG 

JaGkaonboroaRh,  8.  G 

KingatTee,aG 

8ftintO«orge'a,&G... 
Saint  MftUhew*a,&C 


Time  in 
nae. 


EftBtem 
Gentral. 


.do 

.do  — 

.do .... 


Saatem. 
Gentral, 


.do 


. . .  do  ... 

Eaatem. 

Gentral 
...do  ... 
...do  — 
...do... 
Saatem 
.. .do .... 
Gentral. 
Baatem 
...do... 


Central. 

...do 

...do 

. . .do .... 
Baatem. 
Central 
...do  ... 
Ea^tom. 
...do .... 
...do  ... 


BftilTOftda  coH»pe»tIng  with  the  Signal  Servioe. 


Golnmbia  and  OreenTille. 

Baatem  and  Weatem  of  Alftbama;  Western  and 

Atlantto. 
Mobile  and  Onif  i  Colombna  and  Borne ;  Oohanbna 

and  Weatem;  Sonthweatem. 
Baat  Tenneaaee,  Virginia  and  Oeorgift;  Woileni 

and  Atlantic. 
BichmondandDanTille;  Oaineaville,  Jeftiraonaad 

Soathern. 
Carillon  and  Oreenvillei  Biohnumd  and  Danville. 
Gentral  of  Oeorgift;  Sftvannah,  OriiBn  and  Horth 

Alabama. 
Georffia ;  Central  of  Georgia;  Baat  TenneaMO,  Tlr- 

ginlft  and  Oeorgift  ;8onthweatem. 
Atlanta  and  Weat  Point;  Savannah,  OtiiBA  and 

North  Alftbftmft. 
Aaheville  and  Spartftobarg;  Blohmond  and  Daa- 

viUe;  Spartanbnre,  Union  and  Colombia. 
Elberton  Air  Line ;  Kichmond  and  Danville. 
Atlanta  and  Weat  Point ;  Weatem  of  Alabama. 
Port  Royal  and  Angnata. 
Georgia;  Kortheaatem  of  Georgia. 
Charlotte,  Columbia  and  Angnata. 
Soath  Carolina. 
Georgia. 

Charlotte,  Golnmbia  and  Angnata. 
Charlotte,  Golnmbia  and  Angnata;  Colombift  and 

Greenville;  South  Carolina ;  Wilmington,  Cofaim- 

bia  and  Angnata. 
Angnata  and  XnoxviUe;  Columbia  and  Oreenvine. 
Georgia. 
Do. 
Gentral  of  Oeorgift. 
South  Carolina. 
Charleaton  and  Sayannah. 

Do. 
Northeaatem. 
Sonth  Carolina. 
Do. 
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Dlstrioleenter. 


8nb-«teti0iL 


BaUtomU  oo-op«ratinK  with  the  Signal  Btrrioe. 


GmlTMitoii 


IttaeBodk. 


Memphia 


HbMla. 


a.0. 

Aiuillii,T«x — 
Beaamonti  Tex 


Beltoii,Tex — 
Colombia,  Tax . 
CoraioaDa»  Tex. 

Ciiaro,Tex 

Pallaa,  Tax.... 


Haame,  Tex 


Hcmpatead,  Tex 
Hooaton,  Tex.... 


HimtaTiUe.  Tex. 
Longview,  Tex  . 


LuUng^Tex 

Orange,  Tex 

Palestine,  Tex.... 
San  Antonio,  Tex 


Sonr  Lake,  Tex. 
Tyler,  Tex 


Waoo,  Tex. 


Weatherford,  Tex  .. 

Weimar,  Tex 

Arkansaa  City,  Ark 
Brinkley.Ark 


Devall's  BlnfT.  Ark 
Fort  Smith,  Ark... 


Helena,  Ark 


Kenaett,  Ark . . 
Madison,  Ark.. 
Magnolia,  Ark . 
Ma^em,  Ark. . 


Montioello,  Ark 
Newport^  Ark . . 

Paris,  Tex 

Pino  Blaff,  Ark . 


Preaoott,  Ark  . . . 
Bnsaellville,  Ark 
Taxarluaia»  Ark. 


Batesville,  Miaa 

Bolivar.  Tcnn 

BrownsTille,  Tenn  — 

Corinth,  Miss 

Covington,  Tenn 

Decatur,  Ala 

Dyersbnrg,  Tenn 

Grand  Janet  ion,  Tenn 

Grenada,  Miss 

Hernando.  Miss 

Holly  Springs,  Miss  . . 

Milan,  Tenn   ...: 

Kashville,' Tenn   


Oxford,  Misa 

Paria,Tenn    

Scottaborongh.  Ala 
Tnscambia,  Ala . . . , 

Withe,  Tenn 

Aberdeen,  Miaa  ... 
Colnmbna,  Miss  ... 

Bvergreen,  Al» 

Livingston,  Ala  ... 
Maoon,  Miaa........ 


Central. 
...do .... 


.do .... 

•do .... 

.do 

.do .... 

.do  ...°. 
.do  .... 


-do  . 

.do . 
.do . 


-do., 
.do  .. 

.do  .. 
.do  .. 
.do., 
.do  .. 

.do  .. 
do.. 

.do  .. 

.do., 
.do., 
.do  .. 
.do.. 

.do.- 
do.. 

.do  .. 

.do  .. 
.do  .. 
.do  .. 
.do  .. 

.do  .. 
.do  .. 
.do., 
-do.. 

.do .. 
.do .. 
.do  .. 

.do  . 
.do .. 
.do .. 
.do .. 
.do  . . 
.do  - 
-do., 
.do .. 
.do  .. 
.do., 
.do.- 
.do  . 
.do  .. 

.do., 
.do .. 
.do .. 
.do.. 
.do  . 
.do  .. 
.do .. 
.do., 
do  . 
.do.. 


Port  Boyal  and  Angnata;  Charleaton  and  Savan* 

nah. 
Anstln  and  Korthweatem;   Hoaston  and  Texaa 

Central  t  International  and  Great  Korthem. 
Texaa  and  New  Orleana;  Galveston,  Harriaburg 

and  San  Antonio. 
Gnlf,  Colorado  and  Santa  F6 ;  Missouri  Padflo. 
Intemationsl  and  Great  Korthem. 
Hooaton  and  Texaa  Central ;  Texaa  and  Saint  Lonia. 
Golf,  Weatem  Texaa  and  Padflo. 
Honaton  and  Texas  Central j  Gnlf,  Colorado  and 

Santa  F6;  Texaa  andPaolilo}  Miasonrl  Paoiflo; 

Texaa  Trunk. 
HnuBton  and  Texas  Central;   Intematiottal  and 

Great  Korthem. 
Houston  and  Texas  Central. 
Galveston,  Harrisbnrg  and  San  Antonio;  Galves- 
ton, Hoaston  and  Henderaon ;  Gnlf,  Colorado  and 

Santa  F6;  Houston  and  Texas  Central;  Hooaton, 

Bast  and  West  Texas j  International  and  Great 

Korthem ;  Texas  and  Kew  Orleans ;  Texaa  Weat- 
em. 
International  and  Great  Korthem. 
Texas  and  Paeiflc;  Galveston,  Sabine  and  Saint 

Louis ;  International  and  Great  Korthem. 
GralvcAton,  Harrisburg  and  San  Antonio. 
Texas  and  Kew  Orleans. 
International  and  Great  Korthem. 
Galveston,  Harrisburg  and  San  Antonio;  Inter- 

national  and  Great  Korthem. 
Texas  and  Kew  Orleans. 
International  and  Great  Korthem ;  Texaa  and  Saint 

Lottis. 
Hounton  and  Texaa  Central;   Miaaooii  Paoiflo ; 

Texas  and  Saint  Louis. 
Texas  and  Paciflo. 

Gkdveston,  Harrisburg  and  San  Antonio. 
Little  Rock,  Mississippi  River  and  Texaa.. 
Memphis  und  Little  Uocic ;    Arkansaa  Midland ; 

Batesville  andBrinklev;  Texas  and  Saint  Loois. 
Memphis  and  Little  Rock. 
Little  Rook  and  Fort  Smith ;  Saint  Loola  and  San 

Francisco. 
Arkansas  Midland;  Saint  Louis,  Lron  Mountain 

and  Southei-n. 
Saint  Loaia,  Iron  Mountain  and  Southern. 
Memphis  and  Little  Rock. 
Texas  and  Saint  Louis  (braneh). 
Hot  Springs;   Saint  Louis,  Iron  Mountain  and 

Soathem. 
Little  Rock,  Mississippi  River  and  Texaa. 
Saint  Louis,  Iron  Mountain  and  Southern. 
Texaa  ami  Pacific. 
Little  Rock,  Mississippi  River  and  Texaa; 

and  Saint  Louis. 
Saint  Louis,  Iron  Mountain  and  Southern. 
Little  Rook  and  FoH  Smith. 
Texas  and  Pacific;  Saint  Louis,  Iron  Mountain 

and  Southern  ;  Texaa  and  Saini  Louis. 
Mississippi  and  Tennessee. 
Illinois  Conti-al. 
Louisville  and  Kashville. 
Memphis  and  Charleston;  Mobile  and  Ohio. 
Chesapeake,  Ohio  and  Southweatem. 
Louisville  and  Kashville ;  Memphis  uidCharieaton. 
Chesapeake,  Ohio  and  Southwestern, 
minois  Central;  Memphis  and  Charleston. 
Mississippi  and  Tennessee;  HUnoia  Central. 
Mississippi  and  Tenneaaee. 
Illinois  Central. 

Louisville  and  Kashville;  HUnoia  Central. 
Louisville  and  Kashville;  Kaahville,  Chattanooga 

and  Saint  Louis. 
Illinois  Central. 
Louiaville  and  Kaahville. 
Memphis  snd  Charleston. 

Louisville  and  Kaahville. 
Mobile  and  Ohio. 

Georgia  Paoiflo :  Mobil*^  and  Ohio. 
Louiaville  and  Kashville. 
Al.ibama  GiTsit  Southern 
Mobile  and  Ohio. 


Texaa 


I     8? 
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Dlitriot  oentdT. 


Mobfle 


jUBtcoiiMzy . 


H«wOrl( 


BftTanafth. 


YlokaiNiig. 


Wilmington 


.1. 


Sab-itation. 


HeridiMi,  Kias 


01colona.Kia8... 
WAynesDonmgh, 
Birminghftm,  Ala 
Calera.  Al* 


BoikiilB,  Ala 


Fort  Deposit,  Al* 
GreenTille,  AJ*... 

Marlon.  Ak 

Opelika,  Ala 


Pine  Apple,  Ala 
Seima,  Ala 


Alexandria,  La 

Amite  City,  La 

Brookhaven,  Miss . . . 

CheneyriUe,  La 

Coushatta  Chute,  La. 


Haslehaist,  liias 
La  Fayette,  La... 


Mlnden,  La. 


Natcbes,  Hiae do 

Katohltoohea,  La do 


ppelooBas,  La . 
Snreveport,  La 
WhiteTille,  La 
Albany,  6a 


Allapaba,  Ga . . . 
Bainoildge,  6a . 
Codar  Keys,  Fla 
lUuitman,  6a  .. 
Femandina,  Fla 
Fort  Galnee,  6a. 
Jeasap,  6a 


Live  Oak,  Fla 


Mmen,6a 

§|aitman,  6a 
miUiTme.6a.. 
TboDaaaviue,  6a 

Waldo.  Fla 

Way  Croaa,  6a. . 


Edwarda,  Hiaa. 
Jackaon,  Miaa . 


Lake,  Miaa 

Monroe,  La  — 
Cbarlotte,K.C. 


Cberaw,  S.C.. 
Florence,  &C. 


GoldaboKon^  N.  C. 


Lnmberton,  K.C. 
New  Berne,  M.C. 
Raleigb,  K.C... 


Saliabury,  K.  C 

Wadeaboroaeh,  N.  C 
Weldon,  N.C 


Central. 


.do 

do 

do 

.do 

do 


.do., 
.do., 
.do., 
.do.. 


do. 
do . 


.do 
.do . 
.do . 
.do. 
.do. 

.do., 
do. 

.do . 


do 
do 
do 
.do 


..do 
..do 
..do 

.do . 

.do. 

do  . 

.do. 


.do 


..do 
..do 
..do 
..do 
..do 
..do 


.do 
.do 


..do.. 
..do.. 
Eaatem 


.do 
.do 

.do 

.do 
.do 
.do 

.do 

■do 
.do 


Ballroada  co^yperating  with  the  Signal  aerrlce. 


Alabama  6reat  Southern ;  Baat  TenneaaeefYirsinla 
and  6oorgia;  Mobile  and  Ohio;  New  Orleana 

'  and  Northeaatem ;  Yiokaburg  and  Meridian. 

Mobile  and  Ohio. 
Do. 

Alabama  Great  Southern :  Loniaville  and  NaahviUe. 

Louiaville  and  NaahTille;  Baat  Tenneaaee,  Vir- 
ginia and  6eori|^ 

Southweatem;  Montgomery  and  Euftrala;  Bu- 
fkula  and  Clayton. 

LouiaviUe  and  Ka^hville. 
Do. 

Cinoinnatl,  Selma  and  Mobile. 

East  Alabama ;  Colnmbna  and  Weatem ;  Weatem 
of  Alabama. 

Louiaville  andXaahviUe. 

Eaat  Tenneaaee,  Virginia  and  6eorgia :  Cincinnati, 
Selma  and  Mobile;  Louiaville  and  Naahville; 
Xew  Orleana  and  Selma ;  Pensacola  and  Selma. 

Morgan*n  Lon iaiana  and  Texaa ;  Tezaa  and  Paoifle. 

Illinoia  Central. 
Do. 

Morgan'a  Louialanaand  Tezaa;  Tezaa  and  Paofflo. 

(Morohanta'  Union  Telegnmh  Line,  connecting  with 
Wcat«m  Union  linea  at  Minden.) 

Illinoia  Central. 

MorKan'a  Ix>aiaiana  and  Texaa ;  Tezaa  and  Hew 
Orleana. 

(Merchanta'Union  Telegraph  Line,oonnecting1rlUi 
liVesieni  Union  linea  at  Minden.) 

Natchez,  Jackaon  and  Columbua. 

(Morohant'a  Union  Telegraph  Line.connect  log  with 
Weatem  Union  linea  at  Minden.) 

Morgan'a,  Louiaiana  and  Texaa. 

Tezaa  and  Pacific 

Morgan'a  Louiaiana  and  Tezaa. 

Bronawick  and  Weatem;  Savannah,  Florida  and 
Weatem;  Southweatem. 

Brunawick  and  Weatem. 

Savaonab,  Florida  and  Weatem. 

Florida  Tranait  and  Peninaular. 

Macon  and  Brunawick. 

Florida  Tranait  and  Peninaular. 

Southweatem. 

Savannah,  Florida  and  Weatem;  Macon  and 
Brunawick. 

Savannah,  Florida  and  Weatem;  Florida  Central 
and  Weatem. 

Central  of  Georgia. 

Savannah,  Florida  and  Weatem. 

Southweatem* 

Savannah,  Florida  and  Weat«m. 

Florida  TrMiait  and  Peninaular;  Peninaular. 

Brunswick  and  Weatem;  Savannah,  Florida  and 
Weatem. 

Vickaburg  and  Meridian. 

Dlinoia  Central;  Katohes,  Jackaon  and  Columbua ; 
Vickaburg  and  Meridian. 

Vickaburg  nnd  Meridian. 

Vickaburg,  Shreveport  and  Pacific 

Richmond  and  DanviUe;  Carolina  Central;  Char* 
lotte,  Columbia  and  Auguata. 

Cberaw  and  Darlington;  Cheraw  and  SiUi^bury. 

CheiawandDarlinuton;  Northeaatem;  Wilming- 
ton, Columbia  and  Auguata. 

Wilmington  and  Weldbu;  Atlant&o  and  North  Car- 
olina ;  Richmond  and  DanvlUe. 

Carolina  CentraL 

Atlantic  and  North  Carolina. 

Raleigh  and  6a8ton;  Raleigh  and  Auguata  Air 
Line ;  Richmond  and  Danville. 

Richmond  and  DanviUe;  Weatem  of  North  Caro- 
lina. * 

Carolina  Central ;  Cheraw  and  Saliabury. 

Petersburg;  Raleigh  and  6aaton;  Seaboard  and 
Roanoke ;  Wilmington  and  Weldon. 


I  am,  vwy  rwpeotAilly,  yoor  obedient  aervant, 


F.  M.  M.  BBALL, 
Steond  JAeuUnamt,  Signal  Oofpi. 


.APPENDIX   i6. 

£foi  of  ^ooitb  of  trade,  ekamhert  of  eommeroe,  and  other  nrganiMatUme  wHeh  kad  on 
Jmne  30,  18B4,  m^eorologiodl  oommitteee  to  confer  iHth  the  Chitf  Signal  Officer  of  ikm 
Army, 


Plaoe. 


AllMoy.lir.Y 

Alpena,  MIdh 

▲«toria,Oreg 
▲t]Mita»G*.. 


Avgnst^Oft 

Baltimore.  Hd  — 

BiniarolE,  Dak 

Blook  Island,  B.  I. 

Boston,  Haas 

Bnfndo^ir.Y 


Obarleston,  &  0 — 
Chattanooga,  Tsnn 


Ohloago^ni 

Ginoinnati,  Ohio 


Olerdand,  Ohio . . . 
Colnmhos,  Ohio. . . 
DonTor,  Colondo . 

Dos  Molnea,  Iowa. 


Detroit,  Mich.. 
Dnhaqne,  Iowa 


Dnlatli,Hinn 

Bile,  Pa 

Grand  Haven,  Mioh. 

Enron,  Dak 

Indianapolis, Ind  ... 


Indianola^Tex... 
JadcsonTille,  Fla 


La  Crosse,  Wis 

Leavenwcrth,  Ksns. . . 
Los  Angeles,  Cal 


Loni0Tflle,Ky 


Do. 


Memphis,  Tenn 
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Organisation. 


Board  of  Trade 

Board  of  ITnderwTiters 


Chamber  of  Commerce  . . . . 
Board  of  Trade  and  Aoad* 

emy  of  Science. 
Cotton  Exchange 


Board  of  Trade 
Board  of  Trade 


Society  of  Arts.  ■ 

Merchants'  Bxohaage 


Chamber  ot  Commerce 

Iron   and  Coal   Manufkct* 
nrers*  Association. 


Board  of  Trade 

Board  of  Trade  and  Trans- 
portation Committee. 


Board  of  Trade. 
Board  of  Trade . 


Chamber  of  Commerce  and 
Board  of  Trade. 


Board  of  Trade 

Board  of  Trade 
Board  of  Trade 


Chamber  of  Commerce 
Board  of  Trade 


Board  of  Trade . 
Board  of  Trade . 


Board  of  Trade 

Board  of  Trade 
Board  of  Trade , 
Board  of  Trade 

Board  of  Trade 


Polytechnic  Society 


Cotton  Exchange 


Committee. 


Charles  B  Tilllnghast,  J.  Townaeod  Lan- 
sing, Walter  McEwan. 

Henry  S.  Seage,  John  N.  Kelley,  J.  D. 
Holmes.  B.  F.  Lnce,  Charles  H.  Lnoe. 

Dr.  A.  C.  EinneyiM.  C.  Crosby. 

B.  W,  Frobel,  J.  T.  Henderson,  R.  J.  BeA> 
diniE. 

J.  M.  Anderson,  Vf.  J.  PoUard,  ^.  K. 
Moore. 

R.  W.  Cator,  D.  L.  Bartlett.  GTermon  H. 
Hunt,  Frank  H.  JenkinBjD.  T. Boaby. 

Dr.  William  A .  Bently,  F.  W.  McEinney, 
F.  A.  Leavenworth. 

B.  B.  Mitchell,  Bay  D.  Littiefleld,  Chades 
E.  Perry. 

Prot  William  H.  Niles,  Jacob  A.  Dresser, 

George  L.  Roberts. 
Ck«rge  B.  Mathews,  Charles  A.  Sweet» 

John  N.  Scatchnrd,  Jewett  M.  Rioii' 

mond,  Edward  W.  Eames. 

C.  Grav^y,  F.  W.  Dawson,  A.  D.  Cohen. 
Rov.  J.  W.  Bachman,  F.  J.  Bennett^  D.  W. 

Chase,  8.  R  Lowe,  John  A.  Hart»  8.  R. 

Read,  0.  D.  McGaflby. 
W.  H.  Crocker,  9.  D.  Foss,  L.  G.  HoUey. 
T.    E.   Livesey,    George  C.    Clementa 

Charles  H.  Law,  Alexander  mi,  A.  M. 

Dolph. 
R.  E.  winslow,  R.  T.  Lyon,  CapL  W.  B. 

Gnyles. 
George  W.  Twiss,  George  Cole,  J.  B.  K. 

Connelly. 
Charles  F.  Wilson,  F.  J.  T.  SkUt,  John 

Brisbee  Walker,  Joseph  T.  Conubrth, 

B.  H.  Bayles. 
J.  P.  Bnshnell,  &  A.  Robertson,  W.  A. 

Warfleld. 
T.  P.  Kail,  J.  W.  Tiypn. 
Dr.  A.  Horr,  T.  W.  Kaete,  8.  M.  Langwev* 

CaptB.  G.  Yocnm,  C.  6.  Wrightt  A.  J. 
Miller. 

John  Oliver,  W.  B.  Trask,  C.  H.  Wa^ 
bridee. 

Hon.  Dwifrht  Catier,  T.  W.  Kirby,  Will- 
iam Wallace. 

John  Cain,  Angnatine  Davie,  Hon.  George 
W.  SterlioK. 

John  H.  Holliday,  Fred.  Baggs,  John  W. 
Ray. 

H.  J.  Hiick,  Emile  Reiflbrt 

Dr.  A.  S.  Baldwin,  M.  W.  Drew,  G.  W. 
Garit>tts  A.  W.  Barra. 

D.  A.  McDonald.  W.  W.  Jones,  John  Ran. 
Dr.  R  J.  Brown,  JadgeL.  Hawn,  L.  Mayo. 
Engene  Germain,  Jonn  R.  Mathews,  John 

B.  Nilea. 
Willinro  ComTrall.  jr.,  J.  B,  Speed,  Gra- 
hADi  Wilder,  J .  A .  Tanner,  B.  H.  Bowen, 
Nick.  Finaer,  R.  M.  Kelly. 

E.  A.  Grant,  M.  D.,  LL.  D. ;  Prot  J.  A- 
Tanner,  M/  D.;  Pxo£  H.  W.  Eaton, 
Ph.D. 

Gen.  R.  F.  Patterson,  C.  E.  F.  Hall,  0.  B. 
Tncker,  D.  P.  Hadden,  F.  Friaoh,  M. 
Gavin,  B.  F.  Galson,  J.  R.  Godwin. 
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LUi  of  hoard$  of  trader  ckaw^bon  ofoommeroe^  ^o. — Continued. 


FlMA. 


If  empUti  Toim.. 
IfilirauikM,  Wit 


HobUe^AU 

Do 

HMlirffle,  Tom 


V«iwHaTai,C<nin . 
Hew  lAmdon,  Goon 


How  Orloani,  La. 
DoTTT..... 
Do 


How  York  City.. 

VattalXk^Ym 

OBuJi%Hebr 

Oaw«fo.H.Y... 
P«iaMol%11».. 
FhllidolplilakPft 
Pltteborgh,  Fft . 


Portland,  ICo.., 
Portloiid.Oiog 


Bodhe«ter,H.  T. 


San  DiegOb  Cal . 
Sandiid^,  Ohio 


Old. 


8aTMiiiali,0A... 
ShxereportkLa.. 
8oliitl2«la,]io. 


Do. 


8oIbIPmi],]I1ui. 
Tdodo^Ohlo 


WOming^mt'S.O 


Name  of  orgaidaatton. 


Herohaata*  BxehaiDge. . 
Chamber  of  CSonuneroe. 


Cotton  Szohange 

Chamber  of  Commeree. 
Merohanta*  Bzohange. : 
Chamber  of  Commeree. 


Cotton  Bzchange . . 
Prodaoe  Exchange. 
Sugar  Bxohaage... 

CotUm  Bzohange . . 


Korftdk    and   Portamoath* 

Cotton  ExohangOi 
Boaid  of  Trade 


Board  of  Trade 


Board  of  Trade  and  Bz- 
ohange. 
Maritime  Bzohange 


CoalBxohange 


Board  of  Trade 

Chamber  of  Commeree  and 
Board  of  Trade. 


Sooiety  of  Natnral  HIatory  . 
Board  of  Trade  and  Cify 

ConnoiL 
Chamber  of  Commeree 


Cotton  Bzohange . 
Cotton  Bzohange . 
Cotton  Bzohange , 


Merohanta'  Bzohange 


Ohambor  of  Commeroe. .. . . 
Toledo  Pxodnoe  Bzohange . 


Chamber  of  Commeree 
BooidofTrade 


Committee. 


L.  N.  Bates,  W.  T.  Ston^  A.  YacarrOb 

John  L.  Hathaway,  John  &  Heixlll,  David 
Vaacei 

W.  U.  Gardner,  Adolph  Proehaaer,  D.  B. 
Hogcr. 

Hon.  Peter  Hamilton,  W.  H.  Gardner.  B. 
O.  Zadok. 

J.  W.  Hopkins,  B.  D.  Hloka,  H.  W.  Grant- 
land. 

Henry  G.  Lewis.  Johnaon  T.  Piatt 

James  Fitch,  George  T.  MarahalLH.  8. 
Bartlett,  B.  A.  Delaney,  B.  K.  watei^ 
man,  Leonard  Smith. 

J.  L.  McLean,  B.  a  Day,  J.  P.  Dobbins. 

J.  T.  Biodnax,  H.  J.  Boman,  C.  H.  Allen. 


J.  Barkley,  B.  M.  Kins,  W.  B.  Bloomfield. 

MX.  W.  Henaeraon. 
Walter  T.  MUler.  Jamea  F.  Maury,  Will- 


iam P.  CampbeU. 
John  B.  Vanghan,  Adam  TredwelL 

Thomas  Gibson,  C.  T.  Goodman,  G.  Y. 


J  L.  MoWhorter,  A.  &  FaQlng,  W.  B. 

Hoamer. 
Hon.  8.  C.  Cobb,  Hon.  L  M.  Tarblot  H. 


Charlea  Gibbona,  Jr.,  B.  K.  Stevenaon,  B. 

F.  Parker. 
Biohard  Barrows,  M.  B.  Lynn,  John  W. 

KiBher.  

C.  K.  Farley,  M.  H.  Bioh^Wllliam  Senter. 
A.F.  Seara,  George  H.  Himea,  Frank De- 

kam. 
John  Siddooa,  H.  S.  Hehard,  George  Scho- 

fleld. 
Dr.  G.  W.  Bamea,  B.  J.  BaelLC.  J.  Foz. 
J.  O.  Mooa,  C.  K.  Byan,  B.  B.  Habbard. 

Wniiam  L.  Merry,  Jacob  S.  Taber,  W.  W. 


Dodf 
[pi 

C.  M.  Doniddaon,  C.'W.  SimmonaT  B.  D. 


ise. 
C.  M.  Hoist,  A.  L.  Hartxf dge,  J.  J.  Wilder. 
C.  H.  Minge,  J.  &  Zeigler,  J.  C.  Soapoi 


Meier,  C.  G.  Peper,  J.  A.  Woolaridge^ 

C.  L.  Dean,  J.  H.  CosswelL 
B.  8.  McCormiok,  Hanaon  Basin,  John 

Bird,  J.  L.  Hase.  R.  M.  Hnbbard,  Jacob 

SchaeiTer,  R.  F.  Saaa. 
B.  O  Sweeney,  Bev.  David  Breed,  M.  H. 

Kellogg. 
W.  T.  walker,  W.  H.  BeDman,  John  Com- 

mings. 
Thomas  Moanl  Dr.  G.  W.  Howard,  Capl 

B.  C.  Carroll,  J.  D.  Tinney. 
A.  H.  Yan  Bokkelen,  Gleorge  Hanlaa, 

William  L.  De  Bosset. 
J.  C.  MoYay,  A.  W.  Barber,  J.  Y.  Banker. 


.APPENDIX   i6. 

Lift  of  hoard$  cf  trade,  ekambert  of  eommeroe,  and  other  organiMOtione  wMek  had  on 
June  30, 18B4,  meteorologUHa  eommitteee  to  confer  iHtk  the  Chitf  Signal  Officer  of  fk« 


Plaoe. 


AllMoy.K.Y 

Alpena,  ICtoli 

▲«toria,Oreg 
▲t]Mita»Q*.. 


Aiigiiata.GA 

Baltimore.  Md  — 
BlniiarolE,Dek — 
Blook  Island,  B.  I. 

Boaton,Haaa 

Biiiftao,lir.T 


01iarleeton,8.G.... 
Chattanooga,  Tenn 


Ohloago^ni 

Cincinnati,  Ohio 


derelandtOhlo... 
Colnmbna,  Ohio. . . 
DonTor,  Colorado . 

Dee  Moines,  Iowa. 


Detroit,  Mich.. 
Dalmqne,  Iowa 


Diilatli,Minn 

Biie,Pa 

Grand  Haren,  Mich. 

Huron,  Dak 

Indianapolis,  Ind  . . . 


Indianola.Tex... 
JackMnTille,  Ha 


LaCroeBe,Wis 

Leavenworth,  Kans. 
Loe  Angeles,  Cal. .. . 


LonlsTille,Ky 


Do. 


Memphis,  Tenn 


Organisation. 


Boaid  of  Trade 

Board  of  ITnderwritera 


Chamher  of  Commerce  . . . . 
Board  of  Trade  and  Acad- 
emy of  Scioice. 
Cotton  Exchange 


Board  of  Trade . 
Board  of  Trade 


Society  of  Arts 

Merchants'  Exchange 


Chamher  of  Commerce 

Iron   and  Coal   Manufftct* 
niers'  Association. 


Board  of  Trade 

Boai'd  of  Trade  and  Trans- 
portation Committee. 


Board  of  Trade. 
Board  of  Trade . 


Cbamber  of  Commerce  and 
Board  of  Trade. 


Board  of  Trade 

Board  of  Trade 
Board  of  Trade 


Chamber  of  Commerce 
Board  of  Trade 


Board  of  Trade 
Board  of  Trade 


Board  of  Tvade 

Board  of  Trade 
Board  of  Trade . 
Board  of  Trade 

Board  of  Trade 


Polytechnic  Society 


Cotton  Exchange 


Committee. 


Charles  B  Tlllinghast,  J.  TownaeodLmi- 

sing,  Walter  MoEwan. 
Henry  S.  Seue,  John  K.  Kelley,  J.  D. 

Holmes.  B.  F.  Lnce,  Charles  H  Lnoe. 
Dr.  A.  C.  Einney,  M.  C.  Croeby. 
B.  W.  Frobel,  J.  T.  Henderson,  R.  J.  BeA> 

ding. 
J.  M.  Anderson,  Yi,  J.  PoUard,  ^.  K. 

Moore. 
R.  W.  Cator.  D.  L.  Bartletl  Oennon  H. 

Hunt,  Frank  H.  JenkinSjD.  T. Boaby. 
Dr.  William  A .  Bently,  F.  w.  McEinn^, 

F.  A.  Leavenworth. 

B.  a  Mitchell,  Bay  D.  Littiefleld,  Ohadea 
E.  Perry. 

Prot  William  H.  Niles,  Jacob  A.  Dreaser, 

George  L.  Roberts. 
GkMn^  B.  Mathews,  Charles  A.  Sweet» 

John  K.  Scatcherd,  Jewett  M.  Ridi- 

mond,  Edward  W.  Eames. 

C.  Gravely,  F.  W.  Dawson,  A.  D.  Cohen. 
Rev.  J.  W.  Baohman,  F.  J.  Bennett,  D.  W. 

Chase,  S.  B.  Lowe,  John  A.  Hart,  8.  B. 

Read,  C.  D.  MoGaflby. 
W.  H.  Crocker,  a  D.Foss,  L.  G.  HoUey. 
T.    E.   Livesey,    George  C.    Clement^ 

Charles  H.  Law,  Alexander  Hfll,  A.  M. 

Dolph. 
R.  K.  Winalowj  R.  T.  Lyon,  Capt  W.  B. 

Gayles. 
George  W.  Twlss,  George  Cole,  J.B.K. 

Connelly. 
Charies  F.  Wilson,  F.  J.  T.  SUfi;  John 

Briabee  Walker,  Joseph  T.  Corufbrth, 

B  H.  Bayles. 
J.  P.  BashneU,  &  A.  Robertson,  W.  A. 

Warfleld. 
T.  P.  KrII,  J.  W.  Flynn. 
Dr.  A.  Horr,  T.  W.  Raete,  8.  M.  Langwov* 

thy.  ^ 

Capt.  B.  G.  Yocnm,  C.  D.  Wright,  A.  J. 

Miller. 
John  Oliver,  W.  B  Trask,  C.  H.  Wa^ 

bridec. 
Hon.  Dwifrht  Catier,  T.  W.  Xirby,  Will- 
iam Wallace. 
John  Ciiin.  Angnstine  Davia,  Hon.  George 

W.  Sterling. 
John  H.  Holuday,  Fred.  Baggs,  John  W. 

Ray. 
H.  J.  Hack,  Emile  KoiiTert 
Dr.  A.  S.  Baldwin,  M.  W.  Drew,  G.  W. 

Garrett.  A.  W.  Barre. 

D.  A.  McDonald,  W.  W.  Jonea,  John  Rao. 
Dr.  R  J.  Brown,  Judge  L.  Hawn,  L.  Mayo. 
Engene  Germain,  John  R.  Mathews,  John 

B.  Kilea. 
William  Comirnll.  Jr..  J.  B  Speed,  Gra- 
ham Wilder,  J .  A .  Tanner,  B.  H  Bowen, 
Nick.  Finaer,  R.  M.  Kelly. 

E.  A.  Grant,  M.  D.,  LL.  D. ;  Prot  J.  A. 
Tanner,  M#  D.;  Pxo£  H.  W.  Batflnn, 
Ph.D. 

Gen.  R.  F.  Patterson,  C.  E.  F.  Hall,  C.  B. 
Tncker,  D.  P.  Hadden.  F.  Friach,  M. 
Gavin,  B.  F.  Galaon,  J.  R.  Godwin. 
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LUt  of  hoard$  of  trade,  ckawUfon  ofeommeroej  ^o. — Continued. 


FlMA. 


HempUti  Taim.< 
lfilwaakM,Wi« 


XoblkkAlA 

Do 

HMhTllto,  Tom 


'  Vew  HaTai,Coiim . 
Hew  London,  Goon 


How  Orioua,  La. 

Do 

Do 


Vow  York  Clij.. 

'SarUXk.Ym 

0BuJi%l!l'e1ir 

Oaw«fo.K.T... 
P«iaMoln»11».. 

PHMMirgli,  Fft . 


FoitIaiid,lCo.., 
Portloiid.Oiog 


Boobeotor,  K.  T. 


Son  Diofi\  Cal . 
Sondnsqr,  Ohio 


Old. 


8oTMinoli,OA... 
ShreYvportLo.. 
flotartLoaltilio. 


Do. 


8t|BlPM|],]|lUI. 

Toledo^  Ohio 


WilminglQBfH.C 


Nome  of  orgwimtton. 


Herohanto'  Exobongo. . 
Chomber  of  Commeroe. 


Cotton  Szohange 

Chmmber  of  Commoroe. 
Morohonto'  Exohongo. : 
Chamber  of  Commeree. 


Cotton  ExobOBge . . 
Prodace  Exchange. 
Sugar  Exchange... 

CotUn  Exchange . . 


Korlblk    and    Portamoath 

Cotton  SxcbangOi 
Boaid  of  Trade 


Board  of  Trade 


Board  of  Trade  and  Ex- 
change. 
Maritime  Exchange 


Coal  Bxebange 


Board  of  Trade 

Chamber  of  Commeroe  and 
Board  of  TradOb 


Society  of  Natnral  History  . 
Board  of  Trade  and  Oify 

ConndL 
Cliamber  of  Commeroe 


Cotton  Exchange . 
Cotton  Exchange . 
Cotton  Exchange . 


Merolianta' Exchange 


Ohambor  of  Commeroe. .. . . 
Toledo  Prodace  Exchange . 


Chamber  of  Commeroe 
Bond  of  Trade 


Committee. 


L.  N.  Estea,  W.  T.  Ston^  A.  YacarrOb 
John  L.  Hathaway,  JohnK  Merrill,  David 

Yancei 
W.  H.  Gardner,  Adolpb  Proekaaer,  D.  E. 

HufEcr. 
Hon.  Peter  Hamilton,  W.  H.  Gardner,  E. 

O.  Zadt^k. 
<r.  W.  HopUna,  E.  D.  HIcka,  H.  W.  Grant' 

land. 
Henry  G.  Lewis,  Johnson  T.  Piatt 
James  Fitob,  George  T.  ManhalLH.  & 

Bartlett,  E.  iL  DeUmey,  B.  M.  Watei^ 

man,  Leonard  Smith. 
J.  L.  McLean,  B.  a  Day,  J.  P.  Dobbins. 
J.  T.  Bxodnax,  H.  J.  Eoman,  C.  H.  Allen. 
J.  Berkley,  B.  M.  King.  W.  B.  Bloomfleld, 

P.  Lanaaz,  W.  Henderson. 
Walter  T.  Miller.  Jamee  F.  Maury,  Will- 
iam P.  CampbeU. 
John  N.  Yanghaa,  Adam  TredwelL 

Thomas  Gibson,  C.  T.  Goodman,  G.  Y. 


J  L.  McWbortor,  A.  &  Failing,  W.  B. 

Hosmer. 
Hon.  8.  C.  Cobb,  Hon.  L  M.  Tarble^  H. 


Charles  Gibbons,  jr.,  E.  K.  Stoveason,  B. 

F.  Parker. 
Blchard  Barrows,  M.  E.  Lynn,  John  W. 

Blsher. 
C  K.  Farley,  M.  K.  BidlLWIlllam  Sentor. 

A.  F.  Seara,  George  H.  Himea,  Fhmk  Do- 
kom. 

John  Siddona,  H.  8.  Hehard,  George  Scho- 

fleld. 
Dr.  G.  W.  Bamee,  E.  J.  BaelLC.  J.  Fox. 
J.  O.  Moes,  C.  K.  Byan,  B.  B.  Hnbbard. 

William  L.  Merry,  Jacob  a  Taber,  W.  W. 

Dodge.  . 

C.  M.  Hoist,  A.  L.  Hartndge,  J.  J.  Wilder. 
C.  H.  Ming^  J.  8.  Zeigler,  J.  C.  Soapei 
C.  M.  Donaldson,  C.  W.  Simmons,  E.  D. 

Meier,  C.  G.  Peper,  J.  A.  Woolsridge^ 

O.  L.  Dean,  J.  H.  CotisweU. 

B.  8.  McCormick,  Hanson  Basin,  John 
Bird,  J.  L.  Hose.  R.  M.  Hnbbard,  Jacob 
SohaeiTer,  B.  F.  Sass. 

B.  O  Sweeney,  Ber.  David  Breed,  M.  K. 
Kellogg. 

W.  T.  Walker,  W.  H.  BeUman,  John  Cum- 
min gs. 

Thomas  Meant  Dr.  G.  W.  Howard,  Capl 
E.  C.  CarroU,  J.  D.  Tlnney. 

A.  H.  Yan  Bokkden,  George  Hanlss, 
William  L.  De  Boeset. 

J.  0.  MoYay,  A.  W.  Barber,  J.  Y.  Banksi; 


APPENDIX    17, 
StaUom  intpeoted,  by  whom,  and  when,  during  fiscal  year  ending  June  30,  1884. 


Statton. 


Albany,  K.Y 

Asainaboine,  Fort,  3fio«t. . . 

AjBtoria,  Oreg 

Atlanta,  Ga 

Baltimore,  Md 

Bennett.  Fort,  Mont 

Benton,  Fort,  Mont 

Bismarck,  Dak 


Boston,  Maaa 

BnflWo,  K.T 

Buford,  Fort»  Dak 

Camp  roplitf  Birer,  Mont . 

Cape  Henry,  Ya 

Canby,  Fort.  Wash.  T 

Cairo,  m 

Cheyenne,  Wyo 

Chattanooga,  Tenn 

Chicago,  ni 

Oincinnati,  Ohio 

Cleveland,  Ohio 

Cceor  d'AlODe,  Fort,  Idaho. 

Colambos.  Ohio 

Crescent  Bay,  Wash.  T 

Cnster.  Fort,  Mont 

Davis.  Fort,  Tex 

Davenport,  Iowa 

Dayton,  Wa8h.T 

Deadwood ,  Dak . «, 

Des  Moines,  lowft 

Dabuqne,  Iowa 

Bastport,  Me 

XlPaso,  Tex 

Brie,  Pa 

Fort  Smith,  Ark 

Hatteras,  N.C 

Helena.  Mont 

Hoko,  Wash.T 

Indianapolis,  Ind 

Keoknk,  Iowa 

Kitty  Hawk,  K.  C 

KnoxvlU&TeDn 

LapwaJ,  Fort,  Idaho 

Lewiston,  Idaho 

LitUe  Rock,  Ark 

LonisTllle,  Ky 

Do 

Los  Anf;oles^al 

Lynchburg,  va 

Maglnnis,  Fort,  Mont 

Marm,  Tex 

Mead&  Fort,  Dak 

Memphis,  Tenn 

Milwaukee,  Wis 

Montgomery,  Ala 

Nashville,  Tenn 

KeahBay,  Wash 

New  Haven,  Conn 

New  London,  Cimn 

Xew  Shoreham,  B.  I 

New  York,  N.Y 

North  Phitte,  Nebr 

Olympia.'Waah.T 

Omaha,  xTebr 

Oswego,  N.Y 

Palestine,  Tex 

Philadelphia,  Pa 

Pittsburg,  Pa 

Port  Angeles,  Waah.T .... 


By  whom  Inspected. 


Lieut.  Joseph  8.  Powell,  Signal  Corps,  U.  8.  A. 

Lieut.  J.  P.  Story,  acting  signal  officer 

Lient.  Frank  Greene,  Signal  Corps,  U.  S.  A  . . . 
Lieut.  B.  B.  Watkina,  Signal  Coips,  U.  S.  A  . . . 
Lieut.  Joseph  S.  PoweU,  Signal  CoTps,  U.  S.  A. 

Lieut.  J.  P.  Story,  acting  signal  officer 

do '. 

do 


Lieut.  Joseph  S.  Powell,  Signal  Corps,  IT.  &  A. 

do 

lient.  J.  P.  Story,  acting  signal  officer 

do 

Lieut.  Bobert  Craig,  acting  signal  officer 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A . . . 
Lieut  B.  B.  Watkins,  Signal  Corps, U.  8.  A. . . . 

Lieut.  J.  P.  Story,  acting  signal  officer 

Lieut.  B.  B.  Watkins.  Signal  Corps,  17.  S.  A  . . . 

Lieut  P.  H.  Bay,  acting  signsl  omoer 

Lieut  B.  B.  Watkins,  Signal  Corps,  U.  S.  A. . . . 

Lient  P.  H.  Kny,  acting  signal  officer 

Lieut  Frank  Greeuf^,  Signal  Corps,  XT.  8.  A  . . . 
Lieut  B.  B.  Waikins,  Signal  Corps,  U.  8.  A  . . . 
Lieut  Frank  Greene,  Signal  Corps,  U.  8.  A  . . . 

Lieut  J.  P.  Story,  acting  sisnal  officer 

Lieut  L.  E.  Sebree,  Signal  Corps,  17. 8.  A 

Lient  P.  H.  Bay,  actine  signal  omoer 

Lieut  Frank  Greene,  Signal  Corps.  U.  8.  A  . . . 

Lieut  J.  P.  Story,  acting  signal  officer 

Lieut  P.  H.  Ray,  acting  signal  officer 

, do  .  

Lient  Joseph  S.  Powell,  Signal  Corps,  U.  8.  A . 

Lieut  L.  £.  Sebree,  Signal  Corps.  U.  S.  A 

Lieut  P.  H.  Ba\',  acting  signal  officer 

Lieut  B.  B.  Watkins,  Signsl  Corps,  IT. S.  A.. 

Lieut  Bobert  Craig,  acting  signal  oifioer 

Lieut  J.  P.  Stor) ,  acting  signal  officer 

Lient  Frank  Greene,  Signal  Corps,  U.  8.  A  . . . 

Lieut  P.  H.  Bay,  acting  signid  olnoer 

do 

Lient  Bobert  Craig,  acting  signal  officer 

Lient  B.  B.  Watkins,  Signal  Corps,  IT.  &  A . . . 
Lieut  Frank  Greene,  Signal  Corps,  TJ.  8.  A — 

do 

Lient  B.  R  Watkins,  Signal  Corps,  U.  S.  A . . . 

Lieut  P.  H.  Bay,  acting  signal  officer 

Lient  B.  B.  Watkins,  Signal  Corps,  XT.  8.  A  . . . 

Lieut  B.  H.  Fletcher ,  U.  H.  A 

Lieut  B.  B.  Watkins,  Signal  Corpa,  U.  8.  A . . . 

Lient  J.  P.  Story,  acting  signal  omoer 

Lient  L.  K  Sebree,  Sigmd  Corps,  TJ.  8.  A 

Lieut  J.  P.  Story,  actuig  simai  officer 

Lieut  R  B.  Watkins,  S^M.  Cormi,  U.  8.  A  . . . 

Lieut  P.  H.  Bay,  acting  signal  officer 

Lieut  B.  B.  Watkins,  Signal  Corps,  U.  8.  A . . . 

do 

Lieut  Frank  Greene,  Signal  Corps,  U.  8.  A — 
Lieut  Joseph  S.  Powell,  SignaK^orps,  U.  S.  A. 

do 

do 

do 

Lient  J.  P.  Story,  acting  signal  officer 

Lieut  Frank  Greene,  Signiu  Corps,  U.  S.  A .. . . 

Lieut  J.  P.  Story,  acting  signal  officer 

Lieut  Joseph  a  Powell,  Signal  Corps.  U.  8.  A . 
Lieut  R  R  watkins,  Signal  Corps,  U.  8.  A  . . 
Lieut  Joseph  S.  Powell,  rasnal  Corps,  IT.  8.  A. 

Lieut  P.  H.  Bay,  acting  signal  offlour 

Lieut  Frank  Gneene,  mgnal  Corpa,  U.  8.  A — 


When  inapeeted. 


March  2, 8, 1884. 
September  8, 7, 8, 1888. 
September  0,1888. 
April  &-7, 1884. 
April  2, 1884. 
July  20-23, 1888. 
September  4-12, 1883. 
July  81,  August  1,2,8, 

1883. 
March  6, 6, 7, 8, 1884. 
Fobruflry  24, 25, 28, 1884. 
September  7, 8, 0, 1888. 
August  9-13, 1883. 
July  8, 9, 1888. 
September  11, 12, 13, 1888. 
May  12, 18, 1884. 
November  5-8, 1888. 
March  20, 27, 28*1884; 
January  26, 1884. 
May  17, 18, 10, 1884. 
March  11, 12, 1884. 
October  30, 1888. 
May  21, 22, 1884. 
October  30, 1888. 
September  23-26, 1888. 
October  18. 13, 1888. 
February  23, 1884. 
December  5-10, 1888. 
Soptcniber  28, 29. 1883. 
Fobmary  25, 1884. 
February  21, 22, 1884. 
March  8-10, 1884. 
Ootfiber  10-15, 1888. 
March  14, 1884. 
May  8, 9, 1884. 
June  28-30, 1883. 
September  17, 18, 1888. 
September  28, 188& 
March  8-10, 1884. 
February  26^  1884. 
Jdly  3, 4, 1888. 
March  26-28, 1884. 
August  25, 1883. 
August  24, 1888. 
April  25, 26, 1884. 
Miirch6,7,1884. 
May  15, 16. 1884. 
Febmarv  29, 1884. 
March  2^,  1884. 
August  28, 20, 1888.    . 
October  14, 1883. 
September  30, 1888. 
April  21-28, 1884. 
February  11, 14, 1884. 
April  14, 15, 1884. 
April  1-3, 1884. 
SepVsmbor  27, 1888. 
March  22, 23, 1884. 
March  18, 19, 1884. 
March  20, 21, 1884. 
March  24-26, 1884. 
October  9, 10, 1888. 
September  16-18, 1888. 
June  10, 1888. 
Feb.  20,  and  Mar.  1, 1884. 
May  1,2, 1884. 
March  27-29. 1884. 
January  22, 24..  1884. 
October  1--8. 1888. 
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8kaUm»  kupeeUdflif  whom^  and  ioAm,  dmrirngJUedl  year  ending  Jwne  30, 1884. 


Foftlsnd,  Ores 

Portluid,  Me 

PoBtemottth,  X.  C 

Prbwiuoetofnif  Ifeie . . . . . 

Pyaht.  WaskT 

Bocbester,  N.  Y 

BoaelrarK,  Oreg 

Sen  Diego,  Cal 

Sandiu]^,  Ohio 

SeintLoiiia,Bio 

Shev,  Fort,  Sfont 

Shreveportv  La 

Spokane  FalU,  Waeh.  T. 
^kane,  Fort  Waab.  T. . 

Spiingi&eld,  Ql 

Stevens,  Fort,  Oreg 

Btookton,  Fort,  Tex  . . .  . 

SoUy,  Fort  Dak 

Tatooflh  Uhnd,  Waah.  T. 

yiokabQrg.MiBa 

Yankton,  Dak 

Yaiea,  Fort,  Dak 


By  whom  inapeoted. 


Lient  Frank  Greene,  Signal  Corpa,  U.  8.  A. . . 
Lieut  Joaeph  S.  PoweR  Signal  Corps,  U.  8.  A 

Lieut.  Robert  Cndfr.  acting  signal  officer 

Llent  Joaepb  8.  Powell,  Signal  Cormt.  U.  &  A 
Lleot  Frank  Greene,  Signal  Con>s,  U.  S.  A . .. 
Llent  Joseph  S.  Powell.  Signal  Corps.  U.  Sb  A 
Lient  Frank  Greene,  Signal  Corps,  u.  S.  A . . . 

Llentjl.  H.  Fl&tcber.  U.  S.  A 

Lient.  P.  H.  Ray,  aotmg  signal  oflioer 

do 

Lient  J.  P.  Story,  acting  Si^rnal  officer 

Lient  R  B.  Watkins,  Signal  Corps,  U.  S.  A  . . . 

Lient  Frank  Greene,  Signal  Corps,  XT.  S.  A 

do 

Lient  P.  H.  Ray,  aotiiig  signal  officer 

Lieat  Frank  Greene,  Signal  Corps,  17.  S.  A  . . . 
Lient  L.  E.  Sebree,  Signal  Corps  U.  &  A  — 

Lieut  J.  P.  Story,  acting  signal  officer 

Lient  Frank  Greene,  Signal  Corps,  17. 8.  A . . . 
Lient  R  B.  Watklna,  Signal  Corps,  XT.  &  A  . . . 

Lient  J.  P.  Story,  acting  aignal  officer 

do 


When  inapeoted. 


October  5-8, 188S. 
March  8-10, 1884. 
June  27, 28, 1888. 
Maicbl0^1«,188l. 
S<^pteznber  80, 1883. 
February  20. 1884. 
October  10-21, 1883. 
February  20, 1884. 
March  12, 13, 1884. 
February  27-29. 1884. 
September  14, 15, 188S. 
Apr0  28.29,1884. 
AnpruBt  28-80, 1888. 
September  3, 4, 1888. 
March  1-4, 1884. 
September  10, 1888. 
October  9, 10, 1888. 
July  23. 1883. 
September  25-27,  UBl 
April  17,18^1881 
June  14, 1883. 
July  28^20, 1888. 


APPENDIX    x8. 


XM  (tf  j»lMa0  for  wMdk  ffaHoiif  \oMt  5mii  rv^iiMM  &«<  fMi  estodUtAad,  to  Jimm  30, 1684. 


FlMA. 


▲nboxn  ( Agrtonltoxil  and  Ha- 
ehudMl  CdUef*). 

CoffMyilla 

Bataw 

Tlorenoe 

FileDdTDla 

HAriott 

IMnlty 

J^jetteTflla     (ArVini    la- 

aaatrial  XJniTUBlty). 
Fnlton , 

Hot  Spring! 

Jndion  UnlTenity 

GAlifbrnlft: 

Bakenfleld 

Cheyenne  Wells 

OAUaiyi  (UniTenity  of  Califor- 
nia). 

Table  Mountain 

Tnlare 

Wilmington 

Colorado: 

Fountain 

Leadville - 

Mount  HaaalM 

Sonuuit 

The  Parka  of  Colorado 

Connectioat: 

Hartford 

Mohawk  Moontalna 

Baoe  Book  Light-honse 

The  National  Park 

Dakota: 

Aberdeen 

Chamberlain 

Lisbon 

Pierre 

Randall.  Fort 

BIchardton   ,.... 

Thompaon,  Fort 

Yoaog  Man's  Bntte 

Delaware: 

CapeHenlopea 

Newark  (Delaware  College) . . . . 

Ocean  View 

Wilmington 

Florida: 

▲palachioola 

Fort  Japiter  Light 

Lawt«y 

Palatka 

Tallahasaee 

Three  or  four  additional  ata- 

tiona  in  the  interior  of  the 

State. 

Titnaville 

Georgiai 

Doboylalaiid 

KewBwitaeriaiid 
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Deo. 

Jan. 

Deo. 

July 

Apr. 

Nov. 

Got 

Mar. 

Feb. 

Sept. 

Dea 

Deo. 

Aog. 

Deo. 

Aug. 

Jn^ 

May 

Feb. 

Mar. 

Apr. 

Oct 

.Jane 

Jan. 


14,1872 
28,1880 

4^1881 
20,1882 
20,1872 
20,1880 

8,1875 
18,1881 

4^1882 

17,1874 
28.1881. 
28,1875 
21,1879 

2,1871 
10, 1877 
18,1877 

6,1878 

14. 1874 
27,1877 
12, 1874 
12, 1881 
15, 1884 

4,1883 
20,1884 

4,1881 


Dec  4. 1871 

Jan.  17,1880 

Feb.  9. 1881 

Feb.  23,1882 

Jan.  7, 1880 

May  24,1871 

Jan.  21,1876 
Oct  14,1882 
Not.  20,1880 
Kov.    7, 1880 


Feb. 

Jane 

July 

Nov. 

Nov. 

Jul 

Nov. 

Deo. 

June 

Deo. 


18,1882 

22,1882 

17, 1882 

15. 1882 

16,1882 

5,1883 

9,1871 

6,1888 

18,1874 

6,1883 


Sept 

Deo. 

Deo. 

Jan. 

Feb. 

Oct 

Feb. 

Jane 

May 


10,1883 
27,1881 
81. 1881 
14,1882 

4.1882 
27,1882 
17, 1878 
12,1876 

6,1875 


Nodate. 

Jan.  26,1879 
Feb.  8,1889 


Dea  22,1875 

Jan.  11.1872 

Apr.  18,1884  i 

Jan.  24,1872 


Georgia— Continaed. 
Borne 


Idaho: 

Franklin 

SUverCity 

lUinoLs: 

Abingdon  (AUngdon  CoQege)  . 

Bloomington 

Carbondale  (Southern  Hlinoia 
Normal  ITniveraity). 

Carthage 

Decatur 

Galena  

Orand  Town 

Grayville 

Jaoksonvllle 

Metamora 

Paua 

Princeton 

Quinoy 


Sandwich 

Indiana : 

Crawfordaville   (Wabash  Col- 
lege). 

Fort  Wayne 

La&yette  (Purdue  tTniversity) 

Leavenworth 

New  Albany 

Nobleeville 

Bockville  ' 

Yincennes 

Iowa: 

Ai1»n 

Algona 

Amca  (State  Agricultural  Col- 
lege). 

Cedar  Bapida 

FortDodge 

Iowa  City  (State  TJniveraity)  .. 


Apr. 
Jan. 
Deo. 
Mar. 

Mar. 

July 

Jnly 
Feb. 

Apr. 

Aug. 

OoT 

Oct 

Sept 

Sept 

Mar. 

June 

Mar. 

Aug. 

Jan. 

Aug. 

Jan. 

July 

Dea 
Jan. 


94,1874 
21,1876 
4,1676 
81,1876 
16,1877 
19,1878 

28,1876 
9,1876 

1,1876 
80,1874 
1,1878 
2,1878 
2,1872 

80. 1874 
111871 
21,1872 

7,1878 

15. 1875 
8.1871 

17. 1876 
11, 1871 

4,1872 
25^1879 

8,1879 
22.1878 


Juno    6, 1874 


MaaonCity 

Monticello 
Sheldon — 
Sioux  City . 
Kansan: 

Ellsworth.. 


Bmpoiia  (State  Normal  Sohool) 


Gaylord : 

Grainiield 

Lawrence  (UnivezBity  of  Kan- 
aaa). 

On  plains  of  Weatem  Kanaaa 
and  regiona  to  aonthward 
andweatward. 

Salina 


Towanda  .. 
Wiohita... 
Xantuokys 
Anchorage. 


Apr. 

Apr. 

Oct 

Apr. 

jfiy 

Dea 

June 


12,1872 
14,1879 
18,1882 
12,1872 
27,1888 
8.1883 
15,1873 


Feb.  17,1875 
Feb.  14.1878 
Jan.  23,1876 


Feb. 

Nov. 

Dea 

Jan. 

Jan. 

Oct. 

Dea 

Apr. 

July 

July 

Jnly 
July 
Mar. 
Feb. 
Dec. 
Mar. 
Jan. 
May 
Jan. 
Dea 


11,1881 

4^1875 

14, 1871 

6,1878 

3, 1876 

6,1871 

11,1882 

15,1877 

18,1881 

18,1881 

14, 1874 

21, 1874 
6,1878 
2,1881 

27,1879 
8.1882 

16,1873 
6,1878 
7,1881 

21,1872 


Jnly  17,1878 
Apr.  2, 1877 
Feb.  12,1872 
Jnly  1^1889 

Mar.  81,1877 
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lA$i  of  plaeeafor  which  HatUms  have  been  requested,  ^o. — Continaed. 


Kentucky— Continoed. 

^  GaiTolUm 

Lexinicton 

Blcbmond 

LottiaiMia: 

Balue 

Baton  Ronge  (State  University 
and   A^ooltaral  and  He- 
chanical  C<^ege). 
Lake  Charles 


Sonthwest  Pass  (Pass  4rOatre). 
ICaine: 

Augusta  (United  States  Ar- 
senal). 

Belflftst. 

CalaU 

Cmmples  Island 


Cutler 

Green  Mountain 

Orono  (State  Agrionltural  Col- 
lege). 

Penobeoot  Bay  (entrance) 

White  Head 

ICaijland: 

State  A  grienltural  College 


Massaobusetts: 

Amherst  (State  Agricultural 
College). 

Kantucket 

Pittsfleld 

South  Framingham  (State  Ar- 
senal). 


Vineyard  Haven 

Ifichigan : 

Ann    Arbor    (University 
liichigan). 

BagleB^ver 

Glen  Haven 


of 


Hfllsdale... 
Huron  City 


Lansing    (State   Agricultural 
College). 

Leiand 

Hanitou  Island 

NUes 

Paw  Paw 

Port  Hope 

Three  Bivers 

Whitehall 


Minnesota: 

Breckenridge 

Detroit 

Minneapolis     (University    of 

Minnesota). 
KewUlm 


Korthfleld  (Carleton  College) . 


Reed's  Landing 

MissiMippi : 

Chatawa  (College  of  the 
demptionist  Fathers). 

luka 

Macon 

StarkviUe 

Winona 

Missouri: 

Carthage 

^roniore  .................. 

Glasgow 

Killingham 

Lamar 


Re- 


Mar.  6,1881 
Apr.  22,1882 
Apr.  22, 1884 

Oct  81,1871 
Feb.  25,1881 


June  12, 1876 
Oct  IS,  1877 
Mar.  20,1871 

Feb.  1M888 


Aug. 

June 

Dec 

Dec 

Feb. 

Apr. 

Sept 

Oct 

Feb. 

Jan. 

Feb. 


6,1872 
16, 1874 

4,1881 
10, 1881 

8,1884 

8,1882 
21,1882 
19,1871 
17. 1878 
10,1882 
28,1881 


Apr.  18,1872 
June  21, 1872 


80,1878 


Mar.  8,1881 
Dec  20,1879 
Apr.  18,1881 
July  28,1881 
Aug.  22, 1B81 
Dec  18,1871 

Nov.  28, 1871 


Jan. 

Jane 

Dec 

Mar. 

Ang. 

Jan. 

Feb. 

Jan. 

Dec 

Feb. 

Oct 

July 

Apr. 

July 

May 

Mar. 

Oct 


21,1882 

11. 1881 

4,1881 

4,1882 

6,1871 

27,1877 

19, 1871 

12.1876 

18,1888 

25,1882 

24.1881 

27,1881 

8,1876 

22,1871 

80.1876 

29.1879 

M879 


Feb.  17.1881 
Feb.  2. 1873 
Feb.  21,1872 

July  10,1872 
Dec  15,1881 
May  28,1879 
Nov.  10,1880 
June  25^  1877 

July  13,1874 

Mar.  26,1872 
Jan.  0, 1881 
June  2^  1884 
July  20,1882 

Aug.  16,1878 
Jan.  27,1><83 
Mar.  8,1880 
Mar.  21,1884 
May  21,1884 


Missauri--Cohtinued. 

Louisiana _ 

Mason  City 

Pierce  City 

Bella    (Missouri     School    of 

Mines). 
Saint  Joseph  (University  of 

Missouri). 

Saint  Louis  (College  of  the 
Christian  Brothers). 

Springfleld    

Montana: 

Bedford 

Butte 

Btchetah  .' 

Livingston 

Missoula 

Wolf  Point 

Nebraska: 

Beatrice 

Columbus 

Fairbury 

Lincoln 

Nebraska  City 

Nevada: 

Carson  City 

New  Jersey: 

Camden  (The  Biver Ironworks) 

Neshanic  Mountains  (Somer- 
set County). 

Somerset  County  (latitude,  40^ 
3(y;  longitude,  740  42"). 
New  Hampshire : 

Dover  Point 

Gorham 

Isles  of  Shoals 

Manchester 

Milton 

Mount  Keaisarge 

Mount  Maasilank 

New  Mexico: 

Cimarron 

New  York: 

Alfred  Centre   (Alfred  Uni- 
versity). 

Catskill  Mountains 

Deposit 

Ithaca  (Cornell  University) .... 


Long  Beach  (Long  Isbuid) 

Ogdensburg 

Overtook  Mountains 

Plattsburg 

Port  Jervu '. 

SoduB  Point 

Starkey 

Staten  Island 


Suspension  Bridge  (Seminary 

of  our  Lady  of  Angels). 
Syracuse 


The   Tista   (Catskfll  Mount- 
ains). 

Ticonderoga 

Watertown 


Whitestone  (Long  Island) . 
North  Carolina: 

Alleghany  Mountains 


Ang.  81, 1871 
Jan.  4, 1882 
Mar.  30. 1884 
Apr.  0,1874 
Nov.  10.1880 
May    6.1880 

July  17,1876 
Jan.  22,1882 
Mar.  16,1888 
Mar.  1^1884 

Feb.    0,1884 

Apr.  10,1881 
Oct  11,1870 
Oct  21,1881 
Mar.  16,1888 
June  26^  1883 
June  16k  1882 

Mar.  8,1874 
Sept  6.1871 
May  12,1876 
Mar.  4,1884 
Aug.  14,1874 

Mar.    6,1876 

July  29,1874 
Apr.  12,1873 

Deo.  22,1878 


Jan.  18,1872 
Mar.  80,1874 
Sept  10, 1878 
Jan.  21,1878 
Jan.  8, 1888 
Oct  28,1874 
Aug.  16. 1871 

Deo.    8,1880 

Jan.  12,1877 


June 

Apr. 

Aug. 

Nov. 

Nov. 

Jan. 

Jan. 

Mar. 

Ai»r. 

May 

^*- 
May 
Mar. 

May 

Nov. 

Feb. 

Aug. 

June 

June 

May 


21,1888 

1,1872 

8,1872 

18,1872 

22,1872 

26^1878 

8,1876 

17,1876 

17,1876 

7,1878 

8,1878 

16.1880 

25.1879 

7,1879 

28,1879 

8,1881 

14,1883 

8,1878 

0,1871 

80,1871 

14,1880 


May  0,1874 
May  11,1874 
Feb.    6, 1878 

F^b.  21,1881 
June  21, 1871 
June  21, 1878 
Mar.  0.1876 
Deo.  29,1881 

July  26^1878 
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lAst  ofplaoeBfar  which  statianB  have  been  requested,  ^c. — Continued. 


FUoe. 


Korth  GaroUsA^-Continaed. 
Beaufort 


Black  Dome   (Black  Mount- 
ains). 

Body  Island 

Chadbonme 

DaoTllle  (HookBville  andSoath 

western  Railroad). 
Great  Natshalee  (Bald  Moant- 

ains). 

Hibritton  Mountains 

Highlands 

Lenoir 

Monnt  Mitchell 

Mount  Btooley 

Ocraooke 

Roane  Mountain 

Statesville 

Bwansborough 

Winston 

Ohio: 

Dayton   (National  Soldiers* 
Home). 

Hillsborough 

Ironton  

Kelly's  Island 

Oxford 

Springfield 

Xenia 

Oregon: 

Baker  City 

Corvallis 

Point  Adams 

TilliunookRock , 


Feb. 
Feb. 
July 
Feb. 
Dec. 
Jan. 
Apr. 
July 
July 


10. 1879 
15. 1881 
24,1882 
12.1872 
10,1880 
28,1861 
17, 1871 
4,1883 
29.1881 


Apr..  1,1872 


Pennsylvania: 

Altoona 

Berks  (summit  of  Blue  Ridge 
Mountains). 

Carlisle 

Catasauqua 

Chamberaburg 

Raston 

Franklinville 

Gallatin 

Greensborough 

Harrisburg 

Heilmandale 

HammclBtown 

Kutzto  wn  ( Keystone  State  Nor- 
mal School). 

Media 

Mount  Pisgah  (Bradford 
Coun^). 

Mount  Pleasant  (Mount  Pleas* 
ant  Academy). 

Tionenta 

Wilkes  Barre 

South  Carolina: 

Aiken 

Laurens 

Tennessee: 

Bristol.  

Claiksville 

Mofbt 


Jan. 

Dec. 

Dec. 

Dec. 

Feb. 

JuJy 

Aug. 

Oct 

June 

July 

Nov. 

Jan. 

Sept. 

Mar. 

Feb. 

Feb. 

Sept. 

Mar. 

May 

Dec. 

Aug. 

Feb. 

Aug. 

Feb. 

June 

Feb. 

Jan. 

Aug. 

Aug. 

Dec. 

Jan. 

June 

Jan. 

Mar. 


28,1881 
13. 1881 
29,1881 
30. 1881 
12,1884 

28. 1875 
29,1878 
19,1882 
29,1877 
19, 1878. 
17, 1877 
29,1879 

4, 1879 
17, 1880 

11, 1873 
1,1875 
8,1881 

25.1875 

26. 1876 
17, 1879 
19,1880 
22,1882 

6,1882 

7.1881 

30.1871 

9,1876 
17.1884 
26.1880 
26,1880 
27,1880 

8,1881 
20,1881 
81,1882 

8,1882 


Feb.  17,1872 
Sept    9,1881 


May 

Sept 

June 

Aug. 

Dec. 

Feb. 

Dec. 

Jan. 

Aug. 

Feb. 

Oct 

Apr. 

June 

Sept 

Oct 
Mar. 


4,1876 
11,1871 
12, 1871 

15. 1871 
1,1882 

17. 1872 
28,1872 

10. 1878 

15. 1871 
26, 1881 
29,1881 

1,1872 

10. 1879 

13. 1872 

1,1883 
2,1875 


Aug.  U,  1871 


Feb. 
Apr. 


9,1884 
8.1881 


July  16,1872 
Sept  2,1872 
Mar.  31, 1875 
No  date. 

Aug.  15, 1871 
Dec  21.1881 
Jan.   29,1876 


Tennessee—  Continued. 

Sewanee    (University  of  the 
South). 


Tennessee  Ridge. 
Texas: 

Abilene 

Belton   

Caddo  Peak 

Comfort 


Fort  Worth 

Galveston  (north  and  west  of) . . 

Lampasas 

UUh: 

Beaver  City 

Ogden 

Vermont: 

Ascutney  Mountain 

Bonnington  (Monnt  Anthony) . . 

North  field   (Norwich  Univer- 
sitv). 

Randolph  (State  Normal  School) 

Stowe 

Virginia: 

Bald  Knob  (Giles  County) 


Blacksburg 

Charlottesville  (University  of 
Virginia). 

Christianburg 

Danville  


Elliott's  Knob 

Manassas 

Mountains  (additional  stations 
on). 

Monnt  Lake 

Richmond 

Staunton 


Date. 


June  10, 1872 


June  26, 
Apr.  22, 
Dec  17. 
June  18, 


Feb. 
May 
Nov. 
Sept 
Sept 
Nov. 
May 
Mar. 
Feb. 


26, 
28. 
28. 

2. 

6. 
15, 
25, 

e. 

14, 


Winchester 

Washington  Territory: 
Cape  Disappointment. 


Cape  Hancock . 
Port  Townsend 


Seattle , 

Semfahmoo  .. 
Walla  WaUa 
West  Virginia: 
Ceredo 


Maywood 

Wisconsin: 

Bailey's  Harbor. 


Carlton 


Fond  du  Lac 

Hingham 

Janes  vllle 

Mineral  Point 

Oshkosh 

Palmyra 

Prairie  du  Chion 

Ripon  (Ripen  College) 


Wyoming: 

Fred  Steele,  Fort 

Miscellaneous : 

Atlantic  Ocean 

Chipi>ewavan,  Fort  (Canada) . . 

Havana  (Cubs) 

Prince  Albert  (North  Saskatch- 
ewan River,  Manitolia). 

State  Agricultural  Colleges . . . 


July  8. 
Apr.  26, 

May  24. 

Jan.  27, 
Mar.  16, 

Mar.  14, 
Dec  22, 

July  21, 

Dec  22, 

Dec  22, 

Mar.  2, 

Aug.  16, 
Dec  18, 
July  16, 
May  23. 
May  23. 
Dec.  27, 
May  17, 

July  21, 
Apr.  8, 
Aug.  15, 
Oct  9, 
Aug.  15, 

Sept  80, 
Dec.  9. 
Feb.  12, 
Mar.  8, 
Dec.  10. 
Dec.  17, 
Mar.  6, 
Oct  26, 
No  date 
Feb.     9. 

June  10. 
Nov.  21. 
Oct    15. 


Feb. 

Apr. 

Jan. 

Jan. 

Jan. 

Dec 

Apr. 

Aug. 

Dec 

Jan. 

May 

Feb. 

July 

Feb. 

Feb. 

Feb. 


le. 

1«. 

8. 
10. 
26. 
15, 
1». 

7. 

1. 
22. 

W. 
27, 

21. 
6, 

». 
24, 


Aug.  12, 
Sept  11, 
Sept  14, 
Aug.  81, 


877 
881 
881 
888 

884 
879 
888 
880 
880 
880 
881 
873 
883 

872 
879 

881 
876 
872 

881 
876 

874 
876 
883 

878 

871 
875 
879 
882 
870 
871 
871 

874 
871 
871 
882 
871 

873 
881 
882 
878 
878 
878 
88Q 
878 

876 

876 
876 

883 

882 
882 
883 
874 
874 
874 
875 
881 
873 
875 
874 
884 
877 
878 
878 
881 

882 
882 
R82 
882 


Feb.  29,1872 


APPENDIX    19. 

Meteorological  data  were  famished  254  different  persons  during  the 
year  ending  Jane  30, 1884,  at  their  request,  for  the  following  parposes, 
viz: 

To  be  used  in  State  or  United  States  courts  as  evidence. 

To  be  used  in  compiling  works  or  publications  on  meteorology,  hy- 
giene, agriculture,  manufactures,  commerce,  &c. 

To  assist  in  manufactures,  the  prosecution  of  the  arts,  and  advance- 
ment of  the  sciences. 

To  settle  questions  as  to  the  relations  of  meteorology  and  agriculture. 

In  deciding  the  cause  and  locating  the  responsibility  in  railroad  and 
marine  disasters. 

In  fixing  the  responsibility  of  damage  to  freight  in  transit  by  common 
carriers. 

In  acquainting  immigrants  with  the  climatology  of  districts  open  to 
settlement. 

In  informing  invalids  of  the  desirability  of  the  meteorology  of  sections 
affecting  their  diseases. 

Miscellaneous  purposes. 
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APPENDIX    dO. 

JB^iHUng  the  oommunicaHima  $ent  from  and  receive  at  the  Signal  OffioBf  WMkington  CUg 
(exclugive  of  UJegrams),  from  July  1 ,  1883,  to  June  30,  1884. 

SENT. 

To  heads  of  Departments  and  Bareaos 3,418 

To  non-commissioned  officers  in  charge  of  stations  in  reference  to  their 

duties 9,864 

In  reply  to  applications  for  stations 295 

To  telegraph  companies  in  reference  to  transmission  of  weather  reports,  and 

the  erection  of  telegraph  lines,  dec 300 

To  boards  of  trade,  chambers  of  commerce,  &c 187 

To  foreign  correspondents  relating  to  sim altaneous  reports 702 

To  foreign  correspondents  in  general 665 

To  voluntary  observers  throughout  the  United  States 5, 038 

In  relation  to  enlistments,  discharges,  dsc 1, 082 

In  relation  to  publications 2,600 

To  postmasters  relative  to  ''  Farmers'  Bulletins,"  &c 160 

To  railroad  companies  relative  to  establishing  stations,  furnishing  **  indica- 
tions," &c 145 

In  relation  to  duties  and  discipline  at  Signal  Service  School  of  Instruction 

at  Fort  Myer,  Virginia 244 

In  relation  to  furnishing  meteorological  instruments,  charts,  books,  forms, 

&c 277 

In  relation  to  building,  sale,  repair,  d&c,  of  telegraph  lines 63 

Orders,  instructions,  circulars,  &c 69, 750 

To  manufacturers  and  others  in  reference  to  instruments,  equipments,  Sco.  2,475 
To  non-commissioned  officers  in  charge  of  stations  and  other  enlisted  men 

in  reference  to  property  and  money  accounts • 12,203 

In  reference  to  quarterly  returns  of  officers,  &o 2,772 

Authorizing  purchases  and  expenditures 1, 792 

Miscellaneous 11,691 

Total 125,723 

REGEIYBD. 

From  heads  of  Departments  and  Bureaus 5,137 

Applications  for  establishment  of  new  stations 46 

From  telegraph  companies  in  reference  to  the  transmission  of  weather  re- 
ports and  the  construction  of  telegraph  lines,  &c 198 

From  boards  of  trade,  chambers  of  commerce,  &c 102 

From  foreign  correspondents  .* 280 

Surgeons'  certificates 503 

Examination  papers 70 

From  non-commissioned  officers  in  charge  of  stations  in  reference  to  their 

duties 8,708 

Returns,  accounts,  descriptive  lists,  &c 1,291 

From  foreign  correspondents  relating  to  simultaneous  weather  reports 7, 053 

From  United  States  naval  vessels  and  stations  (received  through  the  Navy 

Department) 2,721 

From  voluntary  observers  throughout  the  United  States  relating  to  observa- 
tions and  reports \ 3,981 

From  United  States  military  posts  (received  through  the  office  of  the  Sot- 

geon-General) 651 

Kolating  to  duties  and  discipline  at  Signal  Service  Sohool  of  Instmction at 

Fort  Myer,  Virginia 239 

Relating  to  instruction  in  military  signaling 72 

Applications  for  enlistment 500 
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RecrnitiDg  and  eDlistment 117 

Instmction  reports  of  non-commissioned  officers  and  assistants 2, 250 

Reports  from  railroad  stations  throughout  the  United  States  in  reference 

to  weather  TOports 25,208 

Meteorological  forms,  &o.,  from  non-commissioned  officers  in  charge  of 

stations 212,957 

Reports  from  postmasters  throughout  the  United  States,  in  reference  to 

weather  bulletins 103,536 

From  manufacturers  and  otheis,  relating  to  instruments,  equipments,  6co.  1,563 

From  officers,  concerniug  property,  quarterly  returns,  &c 2, 043 

From  non-commissioned  officers  in  charge  of  stations,  and  other  enlisted 

men,  relating  to  property  and  money  accounts 19,326 

Miscellaneous 1 18, 999 

Total 417,551 

Total  sent 125, 723 

Total  received 417,551 

Total  sent  and  receiyed 543,274 

Table  showing  the  number  of  cipher  words  and  messagea  sent  and  received  by  telegraph  at  the 
Signal  Office,  Washington  City ^  from  July  1,  1883,  to  June  30,  1884. 

Cipher  words  of  weather  reports  sent 36,500 

Telegrams  other  than  weatiier  reports  sent 9,510 

Telegrams  on  sea-coast  lines  sent 7,200 

Cipher  words  of  weather  reports  on  sea-coast  lines  sent 116, 070 

Cipbei*words  of  weather  reports  received 685,490 

Tele^ams  other  than  weather  reports  received 12, 240 

Sjpecial  river  cipher  words  received 1,910 

Telegrams  on  sea-coast  lines  received 10, 800 

Cipher  words  of  weather  reports  on  sea-coast  lines  received 140, 300 

Mailed  reports  from  non-commissioned  officers  in  charge  of  stations 63, 700 

Total 1,083,720 
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Ciauified  lUi  of  iiaUonB  of  the  Signal  Service,  United  Statee  Army,  in  operation  on  June 

30, 1884. 

[a.  Displftyi  oAatloiUffy  ligDals.  5.  Takea  obMiration*  of  temperature  of  the  water  In  river  or 
htfbor  at  2  p.  m.  (Waahington  time),  daily.  «.  Takes  obsereatioiis  of  the  etafj^  of  water  in  the  river 
at  2  p.  ra.  (washlDBton  time),  daily,  d.  Prints  Farmers'  Bulletins.  «.  Tskes  cotton-region  observa* 
tion  at  6  p.  m.  (local  time),  daily.  /.  Fort  Myer,  Virginia,  is  maintained  as  a  flrst-olass  station  when- 
ever a  class  is  under  instruction ;  at  other  times  as  a  third-class  station,  g.  Takes  an  observation  at 
8  a.  m.  (Washington  time),  daily,    h.  Displays  cold-wave  signal.] 

Alabama. — Stations  of  the  first  class :  Mobile  h,  a,  e,  Montgomery  e.  Special  dis- 
play station :  Fort  Morgan.  Special  river  station :  Decatur.  Special  ootton-regnon 
stations:  Birmingham^  Calera,  Decatur,  Eofaula,  Evergreen,  Greenville,  Fort  De- 
posit, Livingston,  Marion,  Pine  Apple,  Opelika,  Scottsborough,  Selma,  Tuscnmbia. 

Alaska, — Stations  of  the  first  class:  Fort  Alexander,  Fort  Saint  Michaels,  Sitka, 
Unalashka.  Stations  of  the  second  class :  Anvik,  Atka,  Cordova  Bay,  Hoochnahoo, 
Hoonyah,  Kenai.  Koskokvim,  Port  Etches,  Pyramid  Harbor,  Tananah,  Tcha-tow-klin, 
Fort  Wrangell,  Yakutat  Bay.  Stations  of  the  third  class :  Golovin  Bay,  Harrisbnrg  (or 
Jnneau  City),  Mission,  Nnduckayet,  Nnlato,  Fort  Reliance,  Saint  George  Island, 
Ugashik. 

Arizona, — Stations  of  the  first  class :  Fort  Apache,  Fort  Grant,  Prescott  g.  Camp 
Thomas,  Tnma  o.  Stations  of  the  third  class :  Apache  Pass,  Maricopa,  Fort  McDowell, 
Phoenix,  San  Carlos  Agency,  Fort  Verde,  Wickenbnrg,  Willcox.  Station  of  the  A>nrth 
class:  Ash  Fork. 

Arkansas, — Stations  of  the  first  class :  Fort  Smith  o,  e,  Little  Rock  o,  e,  k,  Si>ecial 
river  station :  Helena  e.  Special  cotton-region  stations :  Arkansas  City,  Brinkley, 
Devall's  Bluff,  Konsett,  Madison,  Magnolia,  Malvern,  Monticello,  Newport,  Pine 
Blnff,  Prescott,  Rnssellville,  Texarkana. 

Bering  Sea. — Station  of  the  first  elites :  Behring's  Island. 

California, — Stations  of  the  first  class :  Cape  Mendocino,  Los  Angeles,  Red  Bluff  e, 
Sacramento  o,  San  Diego,  San  Francisco  (,  d,  g.  Station  of  the  third  class :  Fort 
Bidwell.    Special  river  stations :  Colusa,  Folsom  Cify.  MarysvillejOroville. 

Colorado. — Stations  of  the  first  class:  Denver,  Pike's  Peak,  West  Las  Animas. 
Stations  of  the  third  class:  Durango,  Montrose. 

ConneoliGut. — Stations  of  the  first  class :  New  Haven  5,  a.  New  London  (,  a.  Special 
display  stations:  New  Hayen  Light,  Stonington. 

i)aX^ta.— Stations  of  the  first  class :  Fort  ^nnett,  Bismarck  o,  y.  Fort  Bufoid,  Dead- 
wood,  Huron,  Fort  Totten,  Yankton  o.  Stations  of  the  third  class :  Fort  Meade,  Fort 
Sisseton,  Fort  Sully,  Webster,  Fort  Yates.    Station  of  the  fourth  class:  Larimore.  ^ 

i>elaioar0.— Station  of  tbe  first  class:  Delaware  Breakwater  (,  a. 

District  of  Columbia. — Station  of  the  first  class:  Washington  d,  a, 

jPtori(2a.-;-Stations  of  the  first  class:  Cedar  Keys  b,  a,  0,  Jacksonville  b,  a.  Key 
West  (,  a,*Pensacola  5,  a,  Sanford.  Special  display  stations:  Fernandina  e,  Fort 
George  Island,  Saint  Augustine,  Sand  Key  Light.  Special  cotton-region  stations: 
Live  Oak,  Waldo. 

Georgia, — Stations  of  the  fijst  class :  Atlanta  e ,  Augusts  (,  e,  0,  Savannah  5,  a,  e. 
Special  display  stations :  Brunswick,  Tybee  Island.  Special  cotton-region  stations: 
Albany,  Allapaha,  Athens,  Bainbridge,  Camak,  Cartersville,  Columbus,  Dalton,  East- 
man, Fort  Gaines,  Gainesville,  Grimn,  Jessup,  Macon,  Milieu,  Newnan,  Quitman, 
Smithville,  Thomasville,  Toccoa,  Union  Point,  Washington,  Way  Cross,  Waynes- 
borough,  West  Point. 

Idaho. — Stations  of  the  first  class :  Boise  City,  Lewiston.  Station  of  the  third  class  *. 
Fort  Coeur  d'Alene. 

IZUfiow.— Stations  of  the  first  class:  Cairo  0,  Chicago  ft,  a,  d,  g,  h,  Springfield. 
Special  river  stations :  Mount  Carmei,  Peoria,  Warsaw. 

Indiana. — Station  of  the  first  class :  Indianapolis.  Special  river  station :  Evans- 
ville.    Special  printing  station :  Logansport. 

Indian  I^vrritory.— Station  of  the  first  class :  Fort  Sill.  Stations  of  the  third  class : 
Cantonment,  Fort  Reno,  Fort  Supply. 

/010a. — Stations  of  the  first  class :  Davenport  0,  Des  Moines  4,  Dubuaue  0,  Keokuk 
0.  'special  river  stations:  Le  Claire,  Muscatine,  -  Special  printing  statloQ :  Burling- 
ton. 
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Kamtchatka. — Station  of  the  second  class :  PetropanloYski. 

KanaoB, — Stations  of  the  first  class :  Dodge  City,  Leavenworth  e,  d. 

Keninoky. — Station  of  the  first  class :  Looisville  o,  h.  Special  river  station :  Pa- 
dncah. 

Labrador, — Station  of  the  first  class :  Fort  Chimo,  CUngava  Bay). 

Louiaiana, — Stations  of  the  first  class :  New  Orleans  o,  a,  e,  Snreveport  o,  0.  Spe- 
cial river  station :  Monroe  e.  Special  cotton-region  stations :  Alexandna,  Amite  City, 
Cheneyville,  Coushatta  Chnte,  Lafayette,  Minden,  Natchitoches,  Opelonsas,  White- 
viUe. 

Maine, — Stations  of  the  first  class  :  Kastport  (,  a,  Portland  (,  a.  Special  display 
stations:  Bath,  Boothbay,  Rockland,  Soutnwest  Harbor.  Special  printing  station: 
Bangor. 

if arjf /and.— Station  of  the  first  class:  Baltimore  5,  a.  Station  of  the  third  class: 
Ocean  City. 

Massachuaefle,  —Station  of  the  first  class :  Boston  5,  a,  d,  g.  Station  of  the  third 
class:  Thatcher*» Island  a.  Special  display  stations:  Bass  River  Light,  Fall  River, 
Gloucester,  Highland  Light,  Hyannis,  Marblehead,  New  Bedford,  Newbnryport,  Prov- 
incetown,  Wood's  HoU. 

Ific/iii/an.— Stations  of  the  first  class :  Alpena  &,  a,  Detroit  5,  a,  d,  Escanaba  h,  a. 
Grand  Haven  5,  a,  Mackinaw  City  b,  a,  Marquette  &,  a,  Port  Haron  a.  Special 
display  stations:  Bay  City,  Charlevoix,  East  Tawas,  Elk  Rapids,  Frankfort,  Ludington, 
Fort  Mackinac,  Manistee,  Menominee,  Montagne,  Muskegon,  Northport,  Pentwater, 
Petoskey,  Saint  Ignace,  Saint  Joseph,  Sand  Beach,  South  Haven,  Traverse  City. 

Minne9oia, — Stations  of  the  first  class :  Duluth  5,  a,  Moorhead,  Saint  Paul  0,  Saint 
Vincent. 

JftMt««tppi.>-Stations  of  the  first  class:  Vicksburg  c^e.  Special  cotton-readon  8ta> 
tions:  Aberdeen,  Batesville,  Brookhaven,  Columbus,  Corinth,  Edwards,  urenada, 
Hazlehnrst,  Hernando,  Holly  Springs,  Jackson,  Lake,  Macon,  Meridian,  Natchez,  Oko- 
lone,  Oxford,  Wa^nesborough. 

JfiMaifrt.--Stations  of  the  first  class:  Saint  Louis  0,  d,  g,  k.  Special  river  stations: 
Boon vi Ho,  Brunswick,  Hermann,  Jefferson  City,  Kansas  City,  Lexington,  Saint 
Joseph. 

Montana, — Stations  of  the  first  class:  Fort  Assinaboine,  Fort  Benton  0,  Fort  Custer, 
Helena,  Fort  Magiunis,  Poplar  River,  Fort  Shaw.  Stations  of  the  fourth  class:  Glen- 
dive,  Terry's  Landing. 

Nebra$ka, — Stations  of  the  first  class :  North  Platte,  Omaha  0.  Spedal  river  stfr- 
tion:  Plattsmoutii. 

New  Hampshire, — Station  of  the  first  class :  Mount  Washington.  Special  displfty 
station :  Portsmouth. 

New  «70r8tf2(.~Stations  of  the  first  class:  Atlantic  City  &,a,Barneffat  01^  a,  C*pe 
May  a,  Sandy  Hook  (,  a.    Station  of  the  third  class :  Little  Egg  Harbor  a. 

New  Ifexico.— Stations  of  the  third  class :  Fort  Craig,  Florida  Station,  San  Haroialy 
Fort  Stanton,  Watrous. 

New  ForA;.— Stations  of  the  first  class :  Albany  d,  A,  Buffalo  (,  a,  d,g,  k.  New  York 
City  fr,  a,  d,  ^,  Oswego  a,  Rochester.  Special  display  stations :  Cape  Vincent,  Char- 
lotte, City  Island,  Dunkirk,  Fire  Island,  North  Fair  Haven. 

North  Carolina.— Stations  of  the  first  class :  Charlotte  e,  Hatteras  a,  Kittyhawk 
a,  g.  Fort  Macon  a.  Smith  ville  (,  a,  Wilmiugton  5,  a,  e.  Stations  of  the  .third  class: 
New  River  Inlet,  Scott's  Hill,  Wa^  Woods.  Special  cotton-region  stations :  Golds- 
borough,  Lumberton,  New  Berne,  Raleigh,  Salisbury,  Wadesborongh,  Weldon. 

OAio. --Stations  of  the  first  class :  Cincinnati  0,  d,  g,  ft,  Cleveland  0,  a,  Colnmbns, 
Sandusky  ft,  a,  Toledo  b,  a.  Special  river  station :  Marietta.  Special  display  sta- 
tion: Ashtabula. 

Oregon, — Stations  of  the  first  class :  Portland  0,  5,  Rosebnrg.  Stations  of  the  third 
class :  Ashland,  Astoria,  Fort  Klamath,  Lake  View,  LinkvUIe.  Special  river  sta- 
tions :  Albany,  Eugene  City^  Umatilla. 

PsitfMylvanlo.— Stations  ot  the  first  class:  Erie  a,  Philadelphia  d,  g,  Pittsboreh  0,  d, 
g.  Special  river  stations :  Brownsville,  Confluence,  Freeport,  Mahoning,  New  Geneva, 
Oil  City,  Saltsburg. 

Hhode  Jsland. —Station  of  the  first  class:  Block  Island  h,  a.  Stations  of  the  fhiid 
class:  Narragansett  Pier,  Point  Judith  a.  Special  display  stations:  Bristol,  Newport, 
Southeaftt  Light,  Block  Island. 

South  CaroSffta.— Station  of  the  first  class:  Charleston  5,  a,  0.  Special  display  stft- 
tion:  Port  Royal.  Special  cotton-region  stations:  Allendale,  Anderson,  Batesbnrg, 
Black  ville,  Bran'chviUe,  Cheraw,  Chester,  Columbia,  Florence,  Greenville,  Greenwood, 
Hardeeville,  Jacksonborough,  Kingstree,  Saint  George's,  Saint  Matthew's,  Spartan- 
burg, Yemassee. 

T(Sfiiie8«e0.— Stations  of  the  first  class:  Chattanooga  0,  ft,  Knoxville  0,  Memphis  c,  e, 
Nashville  c,  d,e,  ft.  Special  river  stations:  Charleston,  Clinton,  Johnsonville,  Kings- 
ton,  Leadvale,  Loudon,  Rock  wood,  Strawberry  Plai  us.   Special  cotton-region  stations : 
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Bolivar,  Brownsyille,  Covington,  Dyersburg,  Grand  Junction,  Milan,  Paris,  Withe« 
"jToxo*. — Stations  of  the  first  class :  Brownsville,  Fort  Concho,  Fort  Davis,  Fort  Elliott, 
£1  Paso,  Galveston  (,  a,  0,  Indianola  b,  a,  Palestine  0,  Bio  Grande  City,  Fort  Stock- 
ton. Stations  of  the  tmrd  class:  Henrietta,  Marfa.  Special  display  station:  Corpns 
Christi.  Special  cotton-region  stations:  Austin,  Beaumont,  Belton,  Columbia,  Corsi- 
cana,  Cnero,  Dallas,  Hearne,  Hempstead,  Houston,  Hnntsville,  Loneyiew,  Luling, 
Orange,  Paris,  San  Antonio,  Sour  Lake,  Tyler,  Waco,  Weatherford,  \^imar. 

Utah, — Station  of  the  first  class:  Salt  Lake  City.  Station  of  the  third  class:  Fort 
Thomborg. 

Virginia, — Stations  of  the  first  class:  Cape  Henry  a,  Chincoteague  (,  a,  Lynchburg, 
Fort  Myer,  /,  Norfolk  (,  a.    Special  displi^  station :  Fort  Monroe. 

Waahingtim  T(0mtory.— Stations  of  the  first  class :  Fort  Canby  (,  Dayton,  Olympia, 
Spokane  Falls,  Tatoosh  Island.  Stations  of  the  third  class :  Neah  Bay,  Port  Angeles, 
Pysht,  Fort  Spokane.    Stations  of  the  fourth  class:  Crescent  Bay,  Hoko. 

West  Firpt'nta.— Special  river  station :  Wheeling. 

Wiscofmn. — Stations  of  the  first  class :  La  Crosse  c,  Milwaukee  ft,  a.  Special  display 
stations :  Ahnapee,  Green  Bay,  Kenosha,  Kewaunee,  Manitowoc,  Racine,  Sheboygan, 
Sturgeon  Bay. 

TTyofiitii^. --Station  of  the  first  class:  Cheyenne.  Station  of  the  third  class:  Fort 
Bridger.    Station  of  the  fourth  class:  Carter. 

lA9t  of  full  reporting  atations  opened  during  the  year  ending  June  30,  1884. 


Canby,  Fort,  Wash. 
Custer  Fort-,  Mont,  (re-established). 
Rio  Grande  City,  Tex.  (re-establisned). 
Rochester,  N.  Y.  (re-established). 


Sandusky,  Ohio  (re-established). 
Tatoosh  Island,  Wash. 
Totten,  Fort,  Dak. 


Liet  of  full  reporting  iiatUme  dUoontinued  during  the  year  ending  June  30, 1884. 


Coleman  City,  Tex. 

Henrietta,  Tex. 

Ooglaamie  (Point  Barrow),  Alaska. 


Portsmouth,  N.  C. 
Provincetown,  Mass. 
Yerde,  Fort,  Arix. 


APPENDIX  22. 


SIGNAL  8BRVICB  STATIONS  IN  OPERATION  JUNE  30,  1884. 

fa  DinpUys  caationary  •ignaln.  b  Takea  obiiervatioii  of  tomperatnre  of  the  water  in  rlTer  or  harbor 
at  2  p.  m.  ( Waahington  time)  daily,  c  Takes  observation  of  the  stage  of  water  in  the  rivor  at  2  p.  m. 
(Waahington  time)  daily,  d  Prints  Farmers'  Bulletin.  «  Takes  cotton-region  obserration  at  6  p.  m. 
(local  time)  daily.  /  Fort  Myer,  Va.,  is  maintained  as  a  first -class  station  whenever  a  dass  is  under 
instruction ;  at  other  tunes  as  a  third-class  station,    h  Displays  cold- wave  signal.  | 

StaHoM  of  the  firai  order  making  a  eoniinuouB  record  hjf  moans  of  »elf-regi$tering  iiMfnc- 

menta. 

WashiDji^oii,  D.  C.  d 

Stations  of  the  second  order  taking  six  observations  daily,  reporting  three  times  a  day  hy 

telegraph  and  motUhly  hy  mail. 


Bisiuarok,  Dak.  o 
Boston,  M&H8.  b,  a,  d 
Buffalo,  N.  Y.  b,  a,  d,  h 
Chicago,  III.  bj  a,  d,  h 


CinclDiiati,  Ohio  o,  d,  h 
Kitty  Hawk,  N.  C.  a 
New  York  City  b,  a,  d 
Philadelphia,  Pa.  d 


Pittsburgh,  Pa.  c,  d 
Prescott,  Ariz. 
Saint  Louis,  Mo.  c,d,h 
San  Francisco,  Cal.  (,  d 


Stations  of  the  second  order  taking  fire  observations  daily,  reporting  three  times  a  day  by 

telegraph  and  monthly  by  mail. 


Albany,  N.  Y.  <f,  h 
Alpena,  Mich.  5,  a 
Atlanta,  6a.  e 
Atlantic  City,  N.  J.  b,  a 
Auffusta,  Ga.  b,  o,  e 
Baltimore,  Md.  6,  a 
Bameffat  City,  N.  J.  a 
Block  Island,  R.  I.  b,  a 
Cairo,  III.  o 
Cape  Henry,  Va.  a 
Cedar  Keys,  Fla.  5,  a,  e 
Charleston,  8.  C.  b,  a,  e 
Charlotte,  N.  C.  e 
CLattanoo^  Tenn.  o,  h 
Cheyenne,  wyo. 
Chiacoteague,  Va.  ft,  a 
Cleveland,  Ohio  b,  a 
Columbus,  Ohio. 
Concho,  Fort,  Tex. 
Custer,  Fort,  Mont. 
Davenport,  Iowa,  o 
Deadwood,  Dak. 
Delaware  Breakwater, 

Del.  b,  a 
Denver,  Colo. 
Des  Moines,  Iowa,  d 
Detroit,  Mich,  bf  a,  d 
Dodge  City,  Kans. 
Eastport,  Me.  5,  a 
£1  Paso,  Tex. 
Erie,  Pa.  a 


Escanaba,  Mich.  &,  a 
Fort  Smith,  Ark.  o,  e 
Galveston,  Tex.  b,a,e 
Grand  Haven,  Mich.  6,  a 
Hatteras,  N.  C.  a 
Huron,  Dak. 
Indianapolis,  Ind. 
Indianoia,  Tex.  ft,  a 
Jacksonville,  Fla.  b,  a 
Keokuk,  Iowa,  o 
Key  West,  Fla.  6,  a 
Knoxville,  Tenn.  o 
La  Crosse,  Wis.  c 
Leavenworth,  Kans.  o,'d 
Little  Rock,  Ark.  o,  e,  h 
Los  Angeles,  Cal. 
Louisville,  Ky.  o,  h 
Lynchburg,  Va. 
Mackinaw  City,  Mich.  (,  a 
Macon,  Fort,  N.  C.  a 
Marquette,  Mich.  5,  a 
Memphis,  Tenn.  o,  e 
Milwaukee,  Wis.  (,  a 
Mobile,  Ala.  5,  a,  e 
Montgoipery,  Ala.  e 
Mount  Washington,  N.  H. 
Moorhead,  Minn. 
Nashville,  Tenn.  o,  d,  e,  ^ 
New  Haven,  Conn.  5,  a 
New  Orleans,  La.  o,  a,  e 
Norfolk,  Va.  b,  a 


North  Platte,  Nebr. 
Olympia,  Wash. 
Omaha,  Nebr.  o 
Oswego,  N.  Y.  a 
Palestine,  Tex.  e 
Pensacola,  Fla.  b.  a 
Port  Huron,  Mich,  a 
Portland,  Me.  &,  a 
Portland,  Oreg.  o,  b 
Red  Bluff,  Cal.  c 
Rio  Grande  City,  Tex. 
Rochester,  N.  Y. 
Roseburg,  Oreg. 
Sacramento,  Cal.  e 
Saint  Paul,  Minn,  c 
Saint  Vincent,  Minn. 
Salt  Lake  City,  Utah 
San  Diego,  Cal. 
Sandusky,  Ohio.  (,  a 
Sandy  Hook,  N.  J.  5,  a 
Sanford,  Fla. 
Savannah,  Ga«  5,  a,  e 
Shreveport,  La.  o,  e 
Smithville,  N.  C.  (,  a 
Springford,  lit 
Toledo,  Ohio,  (,  a 
Vicksburg,  Miss,  o,  e 
West  Las  Animas,  Colo. 
Wilmington,  N.  C.  b,  a,  e 
Yankton,  Dak.  c 
Yuma,  AriE.  e 


Taking  five  observations  daily,  reporting  ones  a  day  by  telegraph  and  monthly  by  aurfX. 
Dubuque,  Iowa,  e 
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Taking  JIm  observaHon$  dailjf,  and  reporting  monihly  hg  maHL 


Boise  City,  Idaho.  Myer,  Fort^Ya./ 

Chimo,  Fort  (Ungava  Bay),  New  London,  Conn.  5,  a 
Labrador. 


Pike's  Peakf  Colo. 
Sitka,  Alaska. 


Taking  fhrte  ohBtrvaHanB  dailg^  reparUng  three  Hmee  a  dag  hg  telegraph  and  wkonthlg  hg 

mail. 


Apache,  Fort,  Ariz. 
Assinaboine,  Fort,  Mont. 
Bennett,  Fort,  Dak. 
Bentoo,  Fort,  Mont,  e 
Brownsville,  Tex. 
Bnford,  Fort.  Dak. 
Canby,  Fort,  Wash. » 


Cane  Mendocino,  CaL 
Dulnth,  Minn.  (,  a 
Elliott,  Fort,  Tex. 
Helena,  Mont. 
Lewiston,  Idaho. 
Maginnis,  Fort,  Mont. 
Poplar  River,  Mont. 


Shaw,  Fort,  Mont. 
Sill,  Fort,  Ind.  T. 
Spokane  Falls,  Wash. 
Stockton,  Fort,  Tex. 
Tatooeh  Island,  Wash. 
Totten,  Fort,  Dak. 


Taking  three  oheervatiane  daily^  and  reporting  monthly  hg  mail, 

Alexander,  Fort,  Alaska.       Davis,  Fort,  Tex.  Thomas,  Camp,  Ariz. 

Behring's   Island,  Behring  Dayton,  Wash.  Unalashka,  Alaska. 

Sea.  Grant,  Fort,  Ariz. 

Cape  May,  N.  J.  a  Sain  t  Michael's,  Fort,  Alaska. 

Statione  of  the  third  order,-— Taking  two  observalione  daily  {at  3  jp.  »,  and  11  p,  m.,  Waek- 

ington  time\  and  reporting  monthly  by  maU. 


Anvik,  Alaska. 
Atka,  Alaska. 
Cordova  Bay,  Alaska. 
Hoochnahoo,  Alaska. 
Hoonyah,  Alaska. 


Kenai.  Alaska.  Pyramid  Harbor,  Alaska. 

KoskoKvim,  Alaska.  Tanauah,  Alaska. 

Petropanlovski,  Kamtchat-  Tcha-tow-klin,  Alaska, 
ka.  Wraogell,  Fort,  Alask  a. 

Port  Etches,  Alaska.  Takntat  Bay,  Alaska. 


Taking  one  obeervation  daily  (at  the  hour  of  euneet),  and  reporiiftg  monthly  by  matt. 


Apache  Pass,  Ariz. 
Ashland,  Oreg. 
Astoria,  Oreg. 
Bidwel],Fort,Cal. 
Bridger,  Fort,  Wyo. 
Cantonment,  Ind.  T. 
CcDur  d'Alene,  Fort,  Idaho. 
Craig,  Fort,  N.  Mex. 
Dnrango,  Colo. 
Florida  Station,  N.  Mex. 
Golovin  Bay,  Alaska. 
Harrisbnrg  (or  Jnnean  City), 

Alaska. 
Henrietta,  Tex. 
Klamath,  Fort,  Oreg. 
Lakeview,  Oreg. 
Linkville,  Oreg. 
Little  Egg  Harbor,  N.  J.  a 
Marfa 


^gJ 
,'ftx. 


Maricopa,  Ariz. 
McDowell,  Fort,  Ariz. 
Meade,  Fort,  Dak. 
Mission,  Alaska. 
Montrose,  Colo. 
Narragansett  Pier,  R.  I. 
Neah  Bay,  Wash. 
New  River  Inlet,  N.  C. 
Nndnckayet,  Alaska. 
Nnlato,  Alaska. 
Ocean"  City,  Md. 
Phoenix,  Ariz. 
Point  Jndith,  R.  I.  a 
Port  Angeles,  Wash. 
Pysht,  Wash. 
Reliance,  Fort,  Alaska. 
Reno,  Fort,  Ind.  T. 
Saint  Oeorge  Island,  Alaska. 
San  Carlos  Agency,  Ariz. 


San  Maroial,  N.  Mex. 
Scotf  s  Hill,  N.  C. 
Sisseton,  Fort,  Dak. 
Spokane,  Fort,  Wash. 
Stanton,  Fort,  N.  Mex. 
Snlly,  Fort,  Dak. 
Supply,  Fort,  Ind.  T. 
Thatcher's  Island,  Biass.  a 
Thorn  bnrg.  Fort,  Utah. 
Ugashik,  Alaska. 
Verde,  Fort,  Ariz. 
Wash  Woods,  N.C. 
Watrons,  N.  Mex. 
Webster,  Dak. 
Wickenbni;^,  Ariz. 
Willcox,  Anz. 
Tates,  Fort,  Dak. 


Bopair  etatione  on  the  United  Statee  miUtary  telegraph  linee  at  which  no  cheervatUme 

taken. 


Ash  Fo^  Ariz. 
Carter,  Wvo. 
Crescent  Bay,  Wash. 


Bangor,  Me. 


Glendire,  Mont. 
Hoko,  Wash. 


Larimore,  Dak. 
Terry's  Landing,  Mont. 


Special  printing  etatione. 
Burlington,  Iowa.  Logansport,  Ind. 
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Ahnapee,  Wis. 
Aahtabnla,  Ohio. 
Baas  River  Light,  Mass. 
Bath,  Me. 
Bay  City,  Mich. 
BoothbaVy  Me. 
Bristol,  R.  I. 
BruDswick,  Ga. 
Cape  VinceDt,  N.  Y. 
Charlevoix,  Mich. 
Charlotte,  N.  Y. 
City  Island,  N.  Y. 
Corpus  Christi,  Tex. 
Dunkirk,  N.  Y. 
East  Taw  as,  Mich. 
Elk  Rapids,  Mich. 
Fall  River,  Mass. 
Fire  Island,  N.  Y. 
Fort  George  Island,  Fla. 
Frankfort,  Mich. 
Gloucester,  Mass. 
Green  Bay,  Wis. 


Display  stationa. 

Highland  Light,  Mass. 
Hyannis,  Mass. 
Kenosha,  Wis. 
Kewannee,  Wis. 
Ludington,  Mich. 
Mackinac,  Fort,  Mich. 
Manistee,  Mich. 
Manitowoc,  Wis. 
Marblehead,  Mass. 
Menominee,  Mich. 
Monroe,  Fort,  Va. 
Montague,  Mich. 
Morgan,  Fort,  Ala. 
Muskegon,  Mich. 
New  Bedford,  Mass. 
Newburyport,  Mass. 
New  Haven  Light,  Conn. 
Newport.,  R.  I. 
North  Fair  Haven.  N.  Y. 
Northport,  Mich. 
Pentwater^  Mich. 


Special  river  etationa. 


Petoskey,  Mich. 
Port  Royal,  S.  C. 
Portsmouth,  N.  H. 
Proviucetown,  Ifass. 
Racine,  Wis. 
Rockland,  Me. 
Saint  Augustine^  Fla. 
Saint  Ignace,  Mich. 
Saint  Joseph,  Mioh. 
Sand  Beach,  Mich. 
Sand  Key  Light,  Fla. 
Sheboygan,  Wis. 
Southeast  Light,  Block  Isl- 
and, R.  I. 
South  Haven,  Mich. 
Southwest  Harbor,  Me. 
Stonington,  Conn. 
Sturgeon  Bay,  Wis. 
Traverse  City,  Mioh. 
Tybee  Island,  Ga. 
Wood's  HoU,  Mass. 


[ObservatiqiiB  of  the  etage  of  water  hi  the  river  are  taken  at  2  p.  m.  (Washington  time)  dally.] 


Albany,  Greg. 
Boouville,  Mo. 
Brownsville,  Pa. 
Brunswick,  Mo. 
Charleston,  Tenn. 
Clinton,  Tenn. 
Colusa,  Cal. 
Confluence.  Pa. 
Decatur,  Ala. 
Eugene  City,  Greg. 
Evansville,  Ind. 
Folsom  City.  Cal. 
Freeport,  Pa. 
Hermann,  Mo. 


Jefferson  City,  Mo. 
Johnsonville,  Tenn. 
Kansas  City,  Mo. 
Kingston,  Tenn. 
Lead  vale,  Tenn. 
Le  Claire,  Iowa. 
Lexington,  Mo. 
Loudon,  Tenn. 
Mahoning,  Pa. 
Marietta,  Ohio. 
Marysville,  Cal. 
Mount  Carmel,  111. 
Musca  ine,  Iowa. 
New  Geneva,  Pa. 


Oil  City,  Pa. 
Oroville,  Cal. 
Paducah,  Ky. 
Peoria,  111. 
Plattsmonth,  Nebr. 
Rockwood,  Tenn. 
Saint  Joseph,  Mo. 
Saltsbnrg,  Pa. 
Strawberry  Plains,  Tenn. 
Umatilla,  Oreg. 
Warsaw,  111. 
Wheeling,  W.  Va. 


SPECIAL  COTTON  REGION  STATIONS  AND  CENTERS. 


[One  obaerration  made  daily  at  5  p.  m.  (central  time).] 
Wilmingionf  N.  C,  {center). 


Cheraw,  S.  C. 
Florence,  ft  C. 
Goldsborough,  N.  C. 


Branohville,  S.  C. 
Hardeeville,  S.  C. 
Jacksonborough,  S.  C. 


Allendale,  S.  C. 
Athens,  Ga. 
Batesbnrg,  8.  C. 
Blackville,  S.  C, 


Lumberton,  N.  C. 
New  Berne,  N.  C. 
Raleigh,  N.C. 

CkarleHon^  S,  C,  {center), 

Kingstree,  S.  C. 
Saint  George's,  S.  C. 


AugustOj  Go.  {center), 

Camak,  Ga. 
Chester,  S.  C. 
Columbia,  S.  C. 
Greenwood,  S.  C. 


Salisbury,  N.  C. 
Wadesborongh,  N.  C. 
Weldon,  N.  C. 


Saint  Matthew's,  8.  C. 
Yemassee,  8.  C. 


Union  Point.  Ga. 
Washington,  Ga. 
Waynesborongh,  Ga. 
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Albany,  Ga. 
Allapaha,  Ga. 
Bainoridge,  Ga. 
Eastman,  Ga. 
Femandina,  Fla.  a 


Anderson,  S.  C. 
Cartersville,  Ga. 
ColnmbaB,  Ga. 
Dalton,  Ga. 


Savannah,  Ga.  (center). 

Fort  Gaines,  Ga. 
Jessnp,  Ga. 
Live  Oak,  Fla. 
Millen,  Ga. 
Qaitman,  Ga. 

Atlanta,  Ga.  (center). 

Gainesville,  Ga. 
Greenville,  8.  C. 
Griffin,  Ga. 
Macon,  Ga. 


Smith  ville,  Ga. 
Tbomasville,  Ga. 
Waldo,  Fla. 
Way  Cross,  Ga. 


Newnan,  Ga. 
Spartanbnrgh,  6.  C. 
Toccoa,  Ga. 
West  Point,  Ga. 


Birmingham,  Ala. 
Calera,  Ala. 
Eufaula,  Ala. 


Aberdeen,  Miss. 
Columbns,  Miss. 
Evergreen,  Ala. 


Montgomery,  Ala.  (center). 

Fort  Deposit,  Ala. 
Greenville,  Ala. 
Marion,  Ala. 

Mobile,  Ala.  (center). 

Livingston,  Ala. 
Macon,  Miss. 
Meridian,  Miss. 


Opelika,  Ala. 
Pine  Apple,  Ala. 
Selma,  Ala. 


Okolona,  Miss. 
Waynesborough,  Miss. 


Alexandria,  La. 
Amite  City,  La. 
Brookhaven,  Miss 
CheneyviUe,  La. 


^eir  Orleans,  La.  (center). 

Conshatta  Chute,  La. 
Hazlehurst,  Miss. 
Lafayette,  La. 
Minden,  La. 


Natchez,  Miss. 
Natchitoches,  La. 
Opeloosas,  La. 
Whiteville,  La. 


Austin,  Tex. 
Beaumont,  Tex. 
Belton,  Tex. 
Columbia,  Tex. 
Corsicana,  Tex. 
Cnero,  Tex. 
Dallas,  Tex. 


Galceston,  Tex.  (center). 

Heame,  Tex. 
Hempstead,  Tex. 
Houston,  Tex. 
Huntsville,  Tex. 
Longview,  Tex. 
Luling,  Tex. 
Orange,  Tex. 


San  Antonio,  Tex. 
Sour  Lake,  Tex. 
Tyler,  Tex. 
Waco,  Tex. 
Weatherford,  Tex. 
Weimar,  Tex. 


Edwards,  Miss. 
Jackson,  Miss. 


Arkansas  City,  Ark. 
Brinkley,  Ark. 
Devall's  Bluff,  Ark. 
Helena,  Ark.o 
Kensett,  Ark. 


Bat«6ville,  Miss. 
Bolivar,  Tenn. 
Brownsville,  Tenn. 
Corinth,  Miss. 
Covington,  Tenn. 
Deoatnr,  Ala. 


Vickehurg,  Mias.  (center). 
Lake,  Miss. 


Little  Rock,  Ark.  (center), 

Madison,  Ark. 
Magnolia,  Ark. 
Malvern,  Ark. 
Monticello,  Ark. 
Newx>ort,  Ark. 

MemphU,  Tenn.  (center). 

Dyersburg,  Tenn. 
Grand  Junction,  Tenn. 
Grenada,  Miss. 
Hernando,  Miss. 
Holly  Springs,  Miss. 
MUan,  Tenn. 


Monroe,  La.o 


Paris,  Tex. 
Pine  Bluff,  Ark. 
Prescott,  Ark. 
Rnssellville,  Ark. 
Texarkana,  Ark. 


Oxford,  Miss. 
Paris,  Tenn. 
Soottsborough,  Ala. 
Tuscumbia,  Alia. 
Withe,  Tenn, 


BEPOBT   OF   THE   CHIEF  SIGNAL   OFFICES. 


173 


RECAPITULATION. 

Stations  taking  6  obfleryations  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  by  mail 13 

Stations  taking  5  obserrations  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  hf  mail 92 

Stations  taking  5  observations  daily,  reporting  once  a  day  by  telegraph  dnd' 

monthly  by  mail 1 

Stations  taking  5  observations  daily  and  reporting  monthly  by  mail 6 

Stations  taking  3  observations  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  by  mail 20 

Stations  taking  3  observations  daily  and  reporting  monthly  by  maU 9 

Stations  at  which  2  observations  are  taking  daily 14 

Stations  at  which  1  observation  is  taken  daily , 54 

Special  printing  stations ./. 3 

Display  stations. '. 64 

Special  river  stations 42 

Special  cotton-region  stations 138 

Stations  of  observation  at  which  the  stage  of  water  in  the  river  is  observed  daily  29 
Stations  of  observation  at  which  the  temperature  of  the  water  in  the  river  or 

harbor  is  observed  daily 41 

Stations  of  observation  at  which  cotton-region  observations  are  taken  daily 

at  5p.  m 18 

Stations  of  observation  which  display  the  cautionary  sigual 50 

Stations  of  observation  which  display  the  cold-wave  signal 10 

Stations  of  observation  at  which  the  **  Farmers'  Bulletin"  is  printed 15 

Repair  stations  on  the  United  States  military  telegraph  lines,  at  which  no  ob- 
servations are  taken 7 

Total  number  of  stations ^ 463 

Total  number  of  stations  at  which  cotton-region  observations  are  taken 156 

Total  number  of  statiofls  displaying  cautionary  signals 114 

Total  number  of  river  stations 71 

Total  number  of  printing  stations 18 

Cinnparative  summary  thowing  the  number  of  SignaUService  stations  in  operaUon  on  June 

June  30,  1883,  and  June  30,  1884,  respeotively. 


StaUona  takinie  aiz  observationB  daily,  reporting  three  times  s  day  by  telegraph 

and  monthly  bv  mail 

Stations  taking  nve  obeervationa  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  by  mail 

Stations  taUng  five  observations  daily,  making  full  reports  once  a  day  by  tde- 

graph  and  monthly  by  mail  ..^ 

Stations  taking  five  observations  daily  and  reporting  monthly  by  mall 

Stations  taking  three  observations  dally,  reporting  fliree  times  a  day  by  telegraph 

and  monthly  by  mail 

Stations  taking  three  observations  daily  and  reporting  monthly  by  mail 

Special  printing  stat  ions 

Stations  of  observation  at  which  the  Farmers'  Bnlletin  was  printed 

Stations  at  which  two  observations  were  taken  daily 

Stations  at  which  one  observation  was  taken  daUy 

Display  stations 

Stations  of  observation  displaying  the  cantionary  signal ' 

Stations  of  observation  at  which  the  cold  wave  signal  was  displayed 

Special  river  stations ^.. 

Stations  of  observation  at  which  the  stage  of  water  in  tiie  river  was  observed 

daily. 


Staticns  of  observatJon  at  which  the  temperature  of  the  water  in  tiie  river  or  bar* 
bor  was  olMerved  daily 

Bcnsair  stations  on  the  United  States  military  telegraph  lines,  at  which  no  observ*' 
dons  were  taken 

Cotton-region  stations 


Total  nnmber  of  stations 


Jnne  30, 
1883. 


100 

1 
7 

16 
U 

8 
15 
13 
29 

7 
GO 


80 


41 

27 
124 


876 


Jane  80, 
1884. 


18 

02 

1 
6 

20 
9 
8 
15 
14 
64 
64 
GO 
18 
42 

29 

41 

7 
188 


468 
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DIX  34. 

itaUoM  of  ike  Signal  Sennoef  United  States  Army,  for  each  month  of  the  year  {computed 
vatione  to  December  31, 1883). 

the  obaervatioDB  named  by  the  nnmber  of  days  in  the  montL  .j 

Mean  te  mperatnre. 
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67. 9  67. 6 
82.  4  7a  2 
68.  5,6a  4 
65. 2  55. 9 

77. 7  73. 2 
7a  J  75. 0 
7L6  71.6 

52.6  51.8 
81. 0  7a  9 
80. «  7a  2 

77. 4  72. 1 

75. 8  7a  5 

65.5  54.3 

71. 1  ea  5 

72.4  71.6 
7a  6  7a  5 
60. 9:67. 0 
74.  l!66. 8 
80. 2,70. 1 
71.4  50.2 
74.167.7 
7a  0  63. 0 

67.7  53,6 


a 

p« 

CO 


77.6 
7a  2 
81.8 

7a  9 
K1.9 
7a  4 
8a  6 
81.4 
74.2 

52.2 
84.1 
7a  8 
7a  5 
72.4 
8a3 
74.8 
88.4 
74.3 


6^7 

71.4 
71.6 
72.4 
6a  1 
74.9 
72.5 


56.3 

7a  0 
60.2 
6a8 
6a  4 
67.2 
6ai 
64. 6  62. 3 
56.  5,59. 8 
7a  164. 4 
80. 1  69. 7 


7a 

64. 


7a  7 

82.9 
6a  9 


6ai 

61.4 

6a  2 

80.7 
66.1 


77.4  67.6 
7a  0  7a  5 
67.  5  60.  5 
67.  5  60. 8 

74. 1  ea  0 
81. 6;7a  9 
7a  1 7a  6 

7a  8  69.  8 
82. 0'82. 7, 

7a  817*4; 


a 


67.4 
62.2 
69.0 

oao 

74.0 

7a  0 

77.1 

7a  1 

69.1 

55.4 
71.2 
68.5 
6a5 
67.2 
75.0 
66.2 
81.4 
67.6 


September. 


7a  9,65. 3 
84. 7  7a  9 
7a  8174. 0; 
76. 3.71. 5 
5a  2  54.  5 
86. 7  7a  9 
84. »  7a  4' 
81. 8.7a  3, 
82, 8,73. 7i 
7a  0l63. 7 
7a  0  71.0 
7a  li71. 3| 

82. 5  74. 5! 
7a  66a  8 
7a  7  71.1' 

90.3  77.71 
81.071.7, 

80. 4  72. 5 

80. 0  7a  2 
7a  5  64. 3 

73. 6  62. 2 

I        I 

7a  7  7a  2 
81. 3  7a  1 

82. 1  72. 3 

77. 2  68. 2, 

85. 7  7a  2, 
80. 6  7a  4' 
72. 0  63. 7 


65.4 
84.3 
8a  2 


57.2 
73.4 
77.2 


7a  5  68. 5 


71.1 
8a7 
87.8 
7a  0 
82.0 


63.3 
7a  0 
82.4 
60.3 
7a  8 


81. 6i7a  6 
7a  4  67.  9 
7a  2168. 3 
81. 9  72.  0 
87.4181.2 

8a  8177. 7, 

83. 4.73. 6! 

87. 7  S-1  4; 
80. 3,74.  8. 


a 


a 
p* 


59.3:6a  4 
53.6 
4a  1 


61.8 
7a  0 


45.16a2 


65.1 
6a2 

6a  5 


77.5 
7a  7 
82.6 
6a  717a  9 

6a  56a  5 

4a  2  47.0 


4a  7 
4a  2 


71.4 
66.1 


4a7i6a8 

63. 0  67. 4 
48.267.3 


5a  9 
74.9 
5a  0 


67.3 

8a  8 
6a6 


43. 5  67. 4 

6a  2177. 0 
70.  5  7a  « 


65.8 
55.4 
7a  2 
72.7 


7L3 
60.6 
84.8 
80.4 


64. 6|7a  2 
63. 8i7a  1 
44.  3'Oa  1 
5a  5  6a  8 
6a  5;73. 2 


62.2 
59.5 
59.6 
64.0 
45.8 
57.0 
67.7 
48.8 
4a  2 


74.9 
6a8 

7a  2 

82.5 
6a  9 
71.8 
7a  5 
71.5 
64.4 


67. 47a  6 
4a  6,72. 6 
5a  3171. 6 
57. 5,6a  9 
67. 7  7a  5, 
5a  3-69. 9, 
52. 0;61. 6 
54.  5;5a  2 
57  4i77.7 
61.9  84.1 


61.0 
52.4 
61.0 
7a  5 
57.8 
62.9 
7a  8 
51.5 

4ap 

59.3 
7a  1 

7a  0 

60.0 

81.3 
70.5 


6a2 
61.6 
81.0 
82.7 
6a  2 
7a  6 

7a  8 

63.2 
68.0 
73  4 
83.0! 
8a  6, 

7a  7! 
ro.  0 
7a  2i 


a 

■ 


6a  3 

64.6 
6L8 

53.4 


October. 


a 


o 

47.5 
42.0 
3a  2 

33.5 
7a  0  5a  0 
65. 3  54. 7 


72.2 
65.8 
644 

60.4 
57.9 
6a2 
53.9 
63.2 


57.8 

5a  4 

54.7 

37.6 
37.0 
3a  9 
3a  3 
53.2 


62. 3  37. 6 

5a  2;4a  3 

7a  0  71. 3 


4a  2 

34  7 


60.1 
52.2 
67.5  53.4 
6a  7  61. 2 


a 

p. 

CO 


a 

■ 

p. 


6a  7 

B7.6 
7&2 
740 
67.6 
67.9 


5a5 
50.6 
7a  3 
6a2 
5a2 
57.6 


52. 8  35. 6 
63. 2  4a  5 
69. 0,5a  2 
6a  5  52.  2 


61.9 
63.7 
71.2 
68.5 


4a  2 
51.0 
5a7 
3a  J 


62. 6  47. 1 
6a  4  52. 4 
57. 0!40. 3 
5a  3j37. 3 

6a  3  58. 2 
60. 2  3a  8 
61.647.0 
60. 4  47. 4 
64.6  45.4 
60. 54a  8 
54.841.2 
53. 3;4a  9 
G5. 0  4a  4 
71. 4!52. 9 
62. 2  50. 7 


61.7 
68.2 
7a  8 
5a9 
7a  5 

7a  4 
sat) 
5a2 

63.5 

7a  4 
7a  8 

64.1 
81.3 

7a  8 


41.9 

5a4 

69.6 
47.3 
5a  0 
66.2 
3a  5 

3a  0 
4a  5 

69.3 

6a3 

4a  8 

77.3} 

oai 


5a  8  4a  4 
4a  6  4a  8 

69.l!50.4 


4a  13a  3 

Oa  9,62. 5 
60. 9  55. 4 


November. 


7a  5 
63.8 
6a  6 

3a  0 

5ai 
4a  2 
5a  7 
5a4 
5a7 

57.0 
82.1 
54.6 
50.7 
67.7 
6a  5 
62.1 
5a  3 

Tao 
7L  6;6a  8 
6a  6  5a  7 

7a  7,61. 7 

5a  3  4a  9 

57. 251. 9 
63. 9  5a  8 
64. 15a  5! 
58. 0,5a  0 

6a  i'5a  1 

7a  7  62. 0 
54.944.8 
5a  851.  6 


62.0 
5a  0 
544 

3a  6 
4a  6 

3a  9 

40.8 
54.4 
4a  3 
4a  7 
742 
4a  6 
39.6 
57.7 
61. 3i 
57.9 
52.5 
7a  9 


71. 859. 6 

5a  2  4a  0: 
4a  0  4a  5 


64. 4  5a  4 
61.0'4a9 
6a4  51.4 
57.l!5i.4 
66. 6  53. 0 
57. 8!50. 2 
4a6!>4.3 


4a  9 
67.1 
7a  5 
57.1 
4a  0 
72.8 
7a  0 
54.4 
7a  6 

7a  5 
4a  6 

54.1 
62.2 
77.3 
7a  7 
61.6 
81.8 
66.7 


4a  7 
5a  2 
61.8 
52.3 
44.0 
62.5 
7a  2 
4a  5 
60.7 

6ai 

41.2 
44.3 
54.1 
72.2 
68. 1 
.'>3.3 
77.0 
62.2 


a 


3a  5 


a 

p. 


44.4 


30. 4  34  8 
27.05a2 


22.0 
4a3 
41.8 
47.5 
4a  3 
41.8 

33.9 
21.4 
23.2 

ia4 

4^8 
31.0 
3a  5 
60.8 
3a  7 

ia7 

41.0 
49  G 
44.2 
4a  5 
60.4 
63.4 
441 
44.5 
27.5 
3a  2 
4a  0 

4a  5 
3a5 

37.2 
43.3 


31.3 
57.8 
47.8 
62.0 
4a  4 
4a  9 

30.0 
37.4 
34.6 
31.4 
4a  0 
43.8 
42.9 
71.8 
3a  7 
3a  5 
5L2 
54.8 
4a  9 
52.6 
6a  6 
62.0 
56.3 
5ai 
41.1 
42.0 
81.1 
4a  2 

4a  0 
4a  6 

61.5 


22. 6  4a  0 


32.7 
40.7 
33.0 
2a8 

4ai 

29.8 
3a  1 
34.9 
2a7 
30.5 
2a3 
34.2 
81.7 
41.3 
38.6 
28.5 
4a  8 
6a  1 

sai 

41.3 
54.3 
24  2 
24.8 
8a5 
58.6 
57. 2'67. 9 

a^  9;4a  8; 

7a  1 77. 5' 

50. 8:56. 11 


41.9 
60.6 
4a  3 
37.6 

50.8 
47.3 
4a  0 
4a  8 

4a  4 

40.4 

32.3 

37.4 

61.1 

61.3 

4a  9 

343 

60.0 

64  8 

39.6 

57.8 

5a7 

31.61 

37.2 

4a  5 

66.2 


a 

p. 


821 


26.4 

60. 

4a  0 

5L7 

44.1 

42.3 

80.8 
2a8 
27.0 
2a4 

447 

3ao 


December. 


a 


o 

38.1 

3L 

8&0|2a4| 


o 

2a  4 
.6 


240 


17.8 
.5 
3a  3 
41,7 

sao 

32.7 

27.6 
14  0 

las 

a7 

84.6 
2a6 


37. 4  2a  0 


64.1 
3a7 
22.2 
4a  3 
50.4 


5&e 

27.6 

47 

842 

41.0 


4a  5:3a  4 
4a  7,4a  8 
6a3  5a8 
5a2:4a9 

48.337.8 

4a  7,3a  8 

29. 6  2a  2 
3a  32a  8 
46.736.1 
4a533.6 


3ao 

41.  u 

4a7 

29,1 
36.6 
4a  3 

3a  2 

29.7 

4a6 
849 
3a3 
8a7 

3a3 

346 
27.8 


2a  2 
29.8 

3ai 
lai 

242 

sao 
3a  6 
lai 


37.5 
4a  8 
3a  9 
3a  4 


4 


35 

24 
2a  8 

2a8 

23.9 
21.7 

ia4 

34.4|2a4 


27.3 
37.6 
3a  8 

ia2 


50. 4  3a  8 
61. 5:5a  8 
sao  27. 8 
4a  6  37. 2 
6a3449 

27.6  21.0 
2a  5'ia  5 
4a  2  29. 4 
61.3  63.0 
60.050.4 
87. 62a  3 
7a  7  6a  3 

51. 7  4a  5 


a 

P. 


80.9 

2a  1 

50.0 

23.7 
50.7 
8a4 
5a  6 

4a  6 

87.0 

2ao 

2&1 

3a4 
lao 

87.5 


sai 


a 


2as 
2ao 

84.2 

ia4 

440 
348 

4ao 
sas 
sao 

2a2 
ia4 
2a8 
lao 
35.6 


87.232.7 


2a7 


6a  6,60.0 
80. 6  2a  0 
ia6  7.5 

4a  0  sao 

4a  4  42.0 
3a  5  87. 8 
50. 4  4a  4 
63. 05a  8 
55. 7,50. 2 
4a  8  4a  0 
4a942.8 

8a42a5 

82. 5;29. 3 
41.8  37.5 

4a  73a  4 


sai 
sai 


29.5 
32.0 


5a4^4a7 

27.3|ia6 
31.527.3 

5a  94a  2 

87.2  32.5 
2a7,2L2 


41.23a8 
39.22&3 
2ai2a6 
31.22a3 
41. 5  2a  4 
80.02a« 
20.9ia0 
27.0,244 

4a  mo 
5a  9  4a  0 

34.23^6 
28. 8,2a  1 
50. 04a  7 

saosas 

30.829.2 
6a  3,44  8 

4a  0,4a  0 
2a  8  2a  4 
2a5ia8 

8a3'82.5 
60. 3  5a  6 
62.7543 
33. 12a  8 

7a6eao 

4a  6  441 
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Table  «l«wlii;  tite  mm*  a.  m.,  p.  n.,  and  MI1M9JU  lempentmrt  at  ttatioiu  of  tk»  Sif»al 

_        __^  .       __^ 

Mmui  tsmptntuni. 


KiioiTnie.TsDii 

LaCroucWii 

LeaTSDworUi.  Sua.. 
I^wijtton.  Ualia 

LiteloRoek.Ark  .... 

Loa  AdkiIMiCb] 

LoDlivIlIn,  Ev    

Lvnchbnrc,  Va. 

UAOklnawCiW.Ulch.. 

Mkod,  F<irt.I^.U 

MukIddIk,  Fort,  MonC. . 
Marquette,  Mich  ,. 
MempbU  Tann  ... 
MII«ankH.Wli... 

Mobile,  Ala 

MeDftfitniDryh  Ala . . 
Moorheu],  Ulan  ... 
Mt,  WnKhluiiloD,  N.H. 

New  Haven, Conn  ..'.'.. 
Keir  LoDilOD, GuDD  .... 

Kew  Orleui«.T.i 

New  Tork  City 

Xarfolk.Va 

K^rthPlatlclfKbr   .. 

01  jinpla,  Waib.  T 

Umaha.  Ncbr 

Osweeo,  S.Y 

PaleBUne.  Trx 

PBDUCOla,  Fla 

Philadelnbla,  Pa 

Pike's  Peak,  Colo 

PltWbntii,  P» 

Port  ITurro.  Uloh  .... 

PortUnrl,  Me    

Portluid,  Oreg 

Freaoott.  Aiii 

PniTlncalown,  Maaa  .. 

Kwl  Bluff,  Cal  

RioGninfloCltv,  Tai.. 

Itoeheiter.  N.  7 

Kwebnre,  Oree 

SacramoDto,  Cil 

HalncLonln,  Mo 

Skint   MlcbtKl'i,  Fort, 

AlMkB    

Saint  Paul,  Minn 

Saint  Vincent,  Minn... 
Salt  Lake  Citr.  ITtah.. 

SanDiegD.Cal 

Sanilualiy,  Ohio 

SandrHoek.K.  J.... 
6u>  FranciMO,  C>1... 

Savannah,  Oa 

6baw.  Farl.Uunt.... 

Mbrevaport,  Lit 

Bill.  FSru  Ind-T 

Sitka.  Alaaka 

Smltbvine.  N.C 

Spokane  FBllFiWaab-T. 
SnrinifleM.  Ill  .  ... 
Slooklon.  Fort. Tax.. 

To^STbh*"'''  .'.'. 
UnBla<ilika,Ala8kB.. 

VlcksbuT«.  Uisa 

WanblnRton  Clly  .... 
WMtLMADloiB».Ueli 
Wllmingten,N.C..... 

Tanklon,  Dak 

Yamn.  Arii 


n.«    l&s!    «!.« 


3ft.  G     saoi    45.1 


ll.Sn.D«8.4M.«< 
IS.I4&3  5S.85i.2i 

iZ.S'4aB:«1.0M.3ll 
I&8SIL348.ZU.11 
lB.a8«.3,»,l)44.21 

.t.4ii.a24.Gia.4: 

1?.  2  4&  7  &4.  6  4S.  3'1 
0.520.8  38.9  28.2: 

!<,6T.7|31.9i 


70.  BBS.  2 1 
M.8H.1I 

10. 1  34. 4'< 

91.  S  50.  d:i 

.,«.  l'»B.4'< 


l>.a31.T3g,2,3S.B 


'3.S43.>|t8.ft,41.t5«.3l 


l3.SS0.S41.li 

".>|48.ft,41.t| 

.  I M  elsi!  b'45.  li 

.7,sa.2:fl2.1<».7( 


H.&,se.e&4.8| 
s«.3ei).BeLil 

SI.SGfi.BS3.1| 

M.  e,i&  a  w.  t 
S7'.  s'sb!  3  sa!  4 


l&G8t.4S7.3 

12. 870.  BM.  a. 
IS.OG8.348  0, 

S9,o;73,8«7.2 
r3.T,B2.07B.3l 


l>t.)4S.8: 

K.  S  M.  S I 

'    2l.B2S.2i 


3J.3|    SO.B     41.81 


I    47.8;41.. 
31  U.21.  '■ 

ca.t,s2.- 


44,7^... 

JUBftifl 

68.4  81.0 

».l,7CI;a|< 

S2.0  83!b!7i).5 
S7.ie«.  2,58.8 
M.  941. 1  41.4 
ST.  681. 271.  S 
W.8  72.i;el.2 
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S3.2  T4. s ea o'er. s' 


,i,.,w 


S.B|74.4'  MLSI7S.S 
J.  2  85.7:  73.867.4 
0.(79.8  8«.7,7I».  2 
0.175.4:  tff.i.78.2 


M.IXU. 
71.583- 


■lb;  78. ft  7; 

'8.  2  SS.  -il  7( 

aft  sir''  ■" 

.1.51  08.1 

tt'.t  7i,' 

>4.<i  18.: 


.2J7a2  82.470. 

!  4:83. 7  wleWi 

.8.7X1  58.21-1.' 

.588.1  60.267. 

.8,78,1)  W.3'm. 

'.■i'37'.i  27.o'3(l'. 

.lflB.2  58.2173.! 

.HH.1  S7.7e5.' 

.786,11'  w.»ea. 


U.HSI.8 
78.97117 

7J,  i«8!  1 


S*g:l 


B.a!78.3  7 
75.383.0  4 
011.170.8  e 

67!s{5a.a  s 


t  tS.t-V.O  4D.4'38.4 
0  W.ai8-|.2  7iS'5»,8 
8   63.1173.1    M.851. 


92.0  44.ff>4.1 


8  71.2  64. 

9  40,0  41.. 

1    <&75e!. 


44.062.0  W. 

56  3  74. 1  63. 

62.7.72.2  OS 

01. 560.9  63.9'52.3 


5S.S66.6 
30.  047.  6 

87.24S.! 
42!  048! 


4!a3   24.9^21.1 
137.0   47.1I4I.I 


80.  i;6i. 

W.4H. 

66. 7I5G. 
64.2  8(1.5 


70.  a!51. 2 

6  72!  9  62!  4 
■   .S7.ff»8.6 


9  Of.6  5i.i 
t  70.4  62.1 


36.343.1 

Ke!g4s!8 
2i.  2  5X  - 

SI.  4.TL  2 
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APPENDIX  35. 

Mwn  temperature  (in  degrtte  Fahrenheit)  and  average  precipitation  (in  inch(§  and  hun* 
dredthe)  at  Signal  Service  eiaiiwMf  for  each  aeoion  of  the  year  (computed  from  the 
commencement  of  obeervatione  to  December  31,  1883). 

[The  WM008  oomprlse  the  following  months:  Sprine:  March,  AprU,  and  May :  Bammer :  June,  Julv, 
and  Angnst;  Aatnmn :  September,  October,  and  November;  winter:  Decern  l^r,  January,  and  Feb- 
ruary. The  mean  temperature  is  deduced  from  the  three  telegraphic  obserrations,  taken  at  the 
same  moment  of  Washington  time.] 


Stations. 


Albany.N.Y.: 

Aloxanaer.  Fort,  Alaska 

Alpena,  Mich 

Apache,  Fort,  Aria 

Aasinaboine,  Fort,  Mont 

Atlanta,  Ga 

Atlantic  City,  N.J 

Augusta,  Ga 

Baltimore,  Md 

Bamegat  (/ity,  N.  J 

Behring's  Island,  Behring  Sea 

Bennett.  Fort,  Dak 

Benton,  Fort,  Mont 

Bismarck,  Dak 

Block  Island,  It  I 

Boise  City,  Idaho 

Boston,  Mass 

BrownsviUe,  Tex 

BuflUo,N.T 

Buford,  Foi-t,  Dak 

Cain>,IU 

Cape  Henrv,  Va 

Cape  May,  N.J 

Cape  Mendocino,  Cal 

Cedar  Ke>s,Fla 

Charleston.  S.C 

Charlotte,  N.  C 

Chattanoogn,  Tenn 

Cheyenne,  wyo 

Chicago,  III 

Chincoteagne,  Ya   

Cincinnati;  Ohio 

ClevoUnd.Ohio  

Coleman  City,  Tex 

Columbus,  Onio 

Concho,  Fort,  Tex 

Custer,  Fort^  Mont 

Davenport,  Iowa 

Davis,  Port,  Tex 

Dayton.  Wash.  T 

Deadwoo<1.  Dak 

Delaware  Breakwater.  Del . . 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  Citv.Kans 

Dubuaue.  Iowa 

DuIuth,Minn 

Eastport.  Mo , 

Elliott.  Fort,  Tox 

El  Paso,  Tex 


EsUblished. 


Dec.  22. 1873 
Aug.  1,1881 
Sept.  10, 1872 
Oct.  9, 1877 
Oct  6, 1879 
Sept  25, 1878 
Dec  10,1873 
Nov.  2,1870 
Jan.  1. 1871 
Dec.  10,1873 
May  22, 1882 
Dec  22,1879 
Oct  11,1879 
Sept  15, 1874 
Sept  1,1880 
July  1,1877 
Nov.  1,1870 
Aug.  25, 1875 
Nov.  1,1870 
Oct  28,1878 
Juno  1,1871 
Deo.  15,1873 
May  21,1871 
July  27, 1882 
Nov.  7,1879 
.Tan.  5, 1871 
Oct  6, 1878 
Jan.  8, 1879 
Nov.  1,1870 
Nov.  1,1870 
Mar.  10,1880 
Nov.  1,1870 
Nov.  1,1870 
July  1,1877 
July  1,1878 
Oct  10,1875 
Dec.  5,1878 
May  24, 1871 
Dec  24,1877 
July  1,1879 
Dec  25. 1877 
Jan.  28,1880 
Nov.  19, 1871 
Aug.  1,1878 
Nov.  1,1  P70 
Sept  15, 1874 
Julv  10,1873 
Nov.  1, 1«70 
Apr.  1, 1873 
Nov.  29, 1879 
Nov.    6,1877 


Mean  temperature. 


4&6 

(•) 

86.5 

60.9 

41.0 

61.8 

47.8 

64.2 

63.2 

46.8 

29.7 

42.7 

42.3 

89.0 

43.4 

49.6 

44.9 

74.5 

42.0 

39.0 

58.1 

65.1 

49.0 

4a8 

70.2 

64.9 

69.5 

60.1 

41.3 

40.0 

50.1 

54.6 

45.8 

64.2 

51.2 

65.8 

44.2 

48.6 

61.5 

4&8 

40.5 

49.5 

47.6 

4a7 

45.! 

52.9 

47.5 

37.3 

37.9 

65.2 

64.6 

'No  record. 


&{ 

• 

9 

a 
a 

d 

1 

< 

o 

o 

70.5 

51.1 

(*) 

(•) 

63.8 

44.7 

68.8 

62.1 

65.2 

89.7 

76.9 

61.9 

70.4 

66.1 

80.4 

64.3 

76.0 

66.9 

70.2 

55.6 

47.4 

•  «  »  *  •      ■ 

70.2 

44.6 

67.1 

42.2 

67.0 

41.2 

6&8 

64.9 

70.3 

4&6 

69.1 

51.1 

83.7 

73.6 

68.0 

60.0 

65.7 

40.0 

77.7 

68.2 

76.0 

62.2 

71.7 

67.6 

53.6 

53.6 

82.0 

72.4 

81.2 

66.7 

77.7 

61.2 

76.6 
64.7 

»? 

70.0 

51.4 

T2H 

69.6 

76.1 
70.0 

M.6 
61.9 

80.0 

61.4 

73.0 

54.4 

80.6 

63.0 

68.4 

44.6 

73.1 

51.1 

73.6 

5H.2 

65l5 

47.8 

63.5 

42.2 

71.4 

50.3 

69l8 

49.3 

72.3 

51.1 

09.7 

50.5 

7.^3 

53.5 

71.9 

49.5 

<a.7 

43.3 

&H.8 

40.0 

74.2 

54.6 

80.6 

62.2 

a 


o 

26.6 

(") 

20.6 

86.8 

16.3 

46.4 

8a8 

4a6 

86.2 

82.9 

27.1 

16.8 

l&l 

10.9 

83.0 

31.7 

2ai 

60.5 
26.4 
9.1 
88.3 
42.3 
35.6 
46.0 
60.2 
50.9 
43.4 
44.4 
26.9 
27.8 
86.6 
86.3 
28.8 
44.3 
82.3 
46.0 
20.8 
25.7 
45.8 
31.6 
28.4 
86.0 
29.9 
23.8 
26.7 
30.6 
23.6 
15.4 
22.4 
84.0 
47.5 


Average  precipitation. 


5* 


In. 

&60 

6.65 

7.99 

2.36 

2.92 

15l46 
9.90 

18.69 

V.  Vu 

12.24 
2.02 
6.14 
4.69 
7.46 

12.36 
3.56 

12.46 
4.68 
8.83 
4.41 

12.81 

15.23 

11.10 
6.25 
9.12 

14.20 

12.09 

16.00 
3.65 

10.48 
&13 

10.70 
8.82 
7.06 

11.43 
6.00 
5.39 

10.05 
2.30 
7.32 

13.21 
6.64 
5.62 

10.52 
8. 06 
6.28 
9.15 
7.67 

l.{.  15 
6.41 
1.08 


9 

I 


In. 
1L95 


11.38 

10.78 

4.44 

10.50 

11.54 

13.40 

12.46 

12.84 

6.40 

7.08 

4.54 

&56 

11. 21 

0.76 

11.85 

9.74 

9.58 

6.78 

11.36 

15.29 

12.95 

0.02 

24.92 

19.60 

13.69 

11.29 

4.63 

11.07 

10.89 

13.68 

11.95 

9.38 

12.08 

10.61 

4.40 

12.61 

11.99 

2.14 

&45 

9.00 

5.03 

16.36 

11.02 

aot 

14.45 

13.14 

12.26 

KOl 

6.17 


•4 


In. 
9.26 


12.06 
4.67 
8.19 
11.00 
10.00 
10.49 
10.86 
13.41 


2.44 

2.81 

3.88 

18.37 

2.84 

12.73 

11.20 

10.66 

2.36 

9.96 

14.43 

11.72 

6.05 

12.06 

14.96 

10.62 

12.87 

1.90 

9.64 

f.75 

a  76 

9.68 

&87 

9.87 

8.88 

2.20 

8.14 

4.35 

&86 

8.12 

7.95 

2.49 

10.25 

&10 

3.13 

10.49 

9.46 

13.21 

6.4»3 

2.51 


In. 

8.18 
&82 
6.19 
4.49 
3.22 
19.81 

ia7i 

12.70 

9.21 

13.30 

6.80 

2.07 

2.03 

1.88 

15.63 

6wl8 

11.11 

&88 

&50 

2.78 

12.29 

18.14 

11.99 

8.02 

11.62 

11.13 

1&67 

19.75 

.50 

6.43 

12.45 

11.09 

7.96 

4.89 

11.14 

8.62 

2.29 

4.95 

1.18 

13.24 

3.49 

&97 

1.69 

430 

7.84 

1.40 

4  57 

3.33 

10.18 

O.K.* 

1.72 
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Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation,  ^o. — Continaed. 


Staifona. 


Erie,  Pa 

EecaiiftlMK  Mioh 

Fort  Smith.  Ark.... 

GalTestoD,  Tex 

Orand  Haven,  Mich 
Grant,  Fort,  Arts... 

HatteTa8,K.C 

Helena,  Mont 

Henrietta,  Tex 

Hnron,  Dak 

Indianapolia,  Ind . . . 

Indlanola,  Tex 

JaokaonTiUe,  Fla . . . 

Keoknk,  lowat 

Key  Weet,  Fla 

Kitty  Hawk,  X.  C  .. 
KnozTille,  Tenn — 

La  Croaae,  Wis 

I^eavenworth,  Kane 
Lewiston,  Idaho .... 
Little  Bock,  Ark... 
Los  Angelee,  Cal . . . 

LoaisriUe^Ky 

Lynchburg,  va 


Mackinaw  City,  Mich . . 
Macon,  Fort^  s.  C 


MajEinnis,  Fort,  Mont 

Marquette,  Mich 

MemphiA,  Tenn 

Milwaukee,  Wis 

MobUe,Ala 

Montgomery,  Ala 

Moornead,  Minn 

Meant  ^^%shington,  N.  H . . . . 

NashvUle,  Tenn 

New  Haren,  Conn 

New  London,  Conn 

New  Orleans,  La 

New  YorkClty 

Norfolk.  Va 

North  Platte,  Nebr 

01ympla.Wa8h  T 

Omaha,  Nebr 

Ooglaamie   (Point  Burow), 

Alaska 

Oswego,  N.  Y 

Palestine,  Tex 

Ponsacola,  Fla 

Philadelphia,  Pa 

Pike's  Peak,  Colo 

Pittsburg,  Pa 

Poplar  River,  Mont 

Port  Huron.  Mich 

Portland,  Me , 

Portland,  Oreg 

Prescotti  Aris 

Provincetown,  Mass 

Red  Bluff.  Cal 

Kio  Grande  City.  Tex 

Rochester,  N.  Y 

Roaebnrg,  Oreg 

Sacramento,  Cal 

Saint  Louis,  Mo 

Saint  Miohaers,  Fort,  Alaska 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Salt  Lake  Cit v,  Utah 

San  Diego,  Cal , 

Sandusky,  Ohio 

Sandy  Hook,  N.  J 

San  Francisco,  Cal 

Savannah,  Ga 

Shaw.  Foit,  Mont 

6730  sici 15 


SaUblished. 


May  25, 1873 
May  24, 1871 
June  1,1882 
Apr.  19, 1871 
May  24, 1871 
Nov.  1,1876 
Deo.  1, 1880 
Oct.  15,1879 
Feb.  1,1877 
July  1,1881 
Feb.  10,1871 
May  1,3872 
Sept.  11, 1871 
July  16, 1871 
Nov.  1,1870 
Jan.  15,1875 
Jan.  1, 1871 
Oct  15.1872 
May  21, 1871 
Jnly  1,1879 
July  1,1879 
July  1,1877 
Sept  11, 1871 
May  24, 1871 
Ang.  20, 1882 
May  23, 1878 
July  14, 1882 
May  1,1871 
Feb.  28,1871 
Nov.  1,1870 
Nov.  7,1870 
Nov.  9,1870 
Jan.  1, 1881 
Dec.  1, 1870 
Nov.  1,1870 
Dec  10,1872 
Jan.  10.1871 
Nov.  1,1870 
Nov.  1,1870 
Jan.  1, 1871 
Sept  18, 1874 
July  1,1877 
Nov.    1,1870 

Oct  17.1881 
Nov.  1,1870 
Dec.  3. 1881 
Oct  27,1879 
Jan.  1, 1871 
Nov.  1,1878 
Nov.  1,1870 
May  1,1882 
July  25, 1874 
Jan.  15,1871 
Nov.  1,1871 
Nov.  19. 1873 
Feb.  15,1882 
July  1,1877 
May  28, 1875 
Nov.  1,1870 
July  15, 1877 
July  1,1877 
Nov.  1,1870 
June  28, 1874 
Nov.  1,1870 
Sept  5,1860 
Mar.  19, 1874 
Nov.  1,1871 
Aug.  2,1877 
Dec.  10,1873 
Miir.  8.1871 
.Jan.  1, 1871 
Apr.    1,1880 


45.0 
35.9 
59.4 
09.9 
43.4 
59.2 
50.6 
42.4 
63.6 
41.4 
52.4 
70.4 
69.0 
60.9 
76.8 
65.4 
67.3 
46.3 
63.1 
50.4 
62.6 
68.4 
55.7 
66.1 
32.7 
58.2 
88.1 
37.0 
6L4 
42.1 
67.2 
65.3 
8&0 
2L4 
59.8 
46.5 
45.6 
68.9 
47.6 
57.0 
47.2 
48.3 
49.4 

3.3 
43.2 
6&3 
67.9 
50.5 
14.3 
50.1 

(*) 
41.8 
43.6 
51.5 
50.7 
41.9 
60.0 
76.1 
43.4 
51.1 
5a5 
54.8 
20.0 
43.8 
32.3 
49.2 
38.1 
48.4 
47.4 
54.6 
m. .'» 
40.7 

*  No  record. 


70.2 
64.2 
77.8 
83.6 
67.5 
76.0 
77.2 
65.2 
81.7 
67.6 
74.6 
82.9 
8L6 
75.3 
83.9 
76.3 
75.0 
71.2 
76.2 
70.6 
79.0 
67.6 
76.8 
7a  5 
61.1 
77.6 
62.1 
63.2 
79.5 
67.1 
81.4 
80.8 
65.8 
46.2 
78.7 
70.5 
60.1 
81.9 
71.6 
77.5 
7L3 
60.5 
74.2 


52.6 
44.1 
62.3 
71.8 
40.4 
60.5 
66.3 
42.1 
63.8 
44.5 
53.8 
7L4 
69.8 
53.0 
7a  9 
63.0 
67.4 

4ai 

64.0 
48.6 
62.7 
62.7 
57.2 
67.5 
47.1 
65.9 
40.7 
44.4 
60.6 

4ao 

67.6 
65.2 
89.9 
29.1 
50.5 
52.8 
52.5 
69.7 
64.6 
60.5 
48.2 
49.3 
50.6 


3a6 

U.0 

6a2 

50.9 

79.8 

67.1 

80.6 

60.3 

73.9 

5a3 

37.2 

21.2 

72.4 

53.0 

6a5 

(*) 

4a  8 

67.2 

49.7 

64.4 

53.0 

70.0 

52.1 

68.2 

52.4 

80.2 

63.5 

8a  0 

73.3 

6a8 

49.6 

64.2 

51.6 

71.3 

60.6 

7a  8 

55.9 

60.5 

46.2 

63.0 

3a  5 

72.6 

5L6 

66.7 

62.7 

71.0 

63.9 

72.0 

5a  1 

58.4 

5a  2 

81. 3 

6a  8 

61.0  ! 

40.4 

o 

29.8 
17.6 
37.8 
55.4 
27.0 
44.6 

4a  4 

20.0 
41.6 
17.1 
82.1 
5a7 
5a6 
28.3 
7a  8 
43.6 
30.7 
20.8 
29.9 
32.3 
4a  9 
53.6 
87.8 
3a7 
19.2 
46.9 
19.6 
19.8 
42.8 
23.3 
52.6 
50.4 

a5 

a  8 
41.3 
20.6 
SO.O 
65.9 
31.6 
41.9 
24.6 
89.3 
24.6 

•ia2 

27.6 
49.3 
5a3 
33.2 
4.1 
32.1 

(•) 
245 
2a  3 
41.0 
8a5 

3a2 

47.0 
60.5 
25.8 
41.5 
47.4 
34.1 

3.4 
17.4 

L7 
31.4 
54.4 
31.1 
32.6 
51.4 
62.7 
21.4 


Average  precipitation. 


I 

OS 


In. 

9.26 

7.67 

1L18 

10.21 
a  73 
1.59 

18.  U 
2.89 
7.30 
a25 

11.97 
7.20 

ia4t< 
9.81 
a  45 

14.90 

14.67 
7.39 

11.02 
3.66 

17.41 
4.28 

12.90 

ia26 
a  69 

iao9 

3.58 

a  92 
17.47 

9.63 
ia34 
17.24 

a56 
19.70 
14.64 
13.82 
12.21 
17.70 

iao6 

12.18 
a  47 

13.30 
9.92 

L18 

ao9 

12.64 

13.42 
9.21 
9.87 
a  33 
3.54 
9.54 
a  95 

13.19 
2.18 

11.96 
7.08 
4.67 
9.36 
a  80 
7.69 

ia25 
L85 
7.45 
4.45 
a  42 
L91 
9.03 

14.15 
a39 

11.93 
a  25 


9 

a 


OQ 


In. 
ia49 
12.61 

7.44 
ia47 
ia87 

a68 
17.46 

a  69 

9.48 

iai6 

14.65 
9.29 
17.76 
ia37 
ia74 
19.58 
12.89 
ia58 
ia88 
2.06 

n.u 
a  02 

12.44 

ia78 

9.88 
20.11 

1.71 
la  74 
n.38 

ia27 
ia53 

11.40 
12.12 
2a  95 
12.63 
ia67 
12.82 
ia82 
12.40 
ia65 
9.32 
2.57 
ia64 

a  19 

9.J7 

ia29 

23.48 

iao9 

1L41 
11.76 
1.86 
9.97 
ia40 
a34 
a  86 

a68 
a  21 
a  41 
a  73 

1.83 

a  12 

11.74 


a 

i 

B 


In. 

laii 
ia4o 
ia72 

17.08 

n.u 

2.62 

2a  81 

4.26 

a  29 

4.78 
a  05 

ia25 

ia82 

a  80 

14.69 

ia52 

ia49 

a  62 

a  03 

4.11 

11.97 

L67 

a  79 
a98 
a  14 
iai4 
a  88 

1L28 

1L38 

a  18 

ia71 

a  26 

7.54 
22.46 
10.54 
12.16 

iao6 

ia38 
ia86 
12.77 

a  29 
ia74 

7.83 

2.73 

a  86 

17.20 

ia32 

a  97 

a  73 

7.89 

2.68 

a  31 

ia67 

iao4 

2.32 

ia74 

4.44 

a&6 

&63 
7.93 
2.53 

ai2 


12.18 
7.27 
2.18 

a  30  ! 

ia39  ; 

]ai9 

a  18 

ia29 

4.75 


a80 
a  40 

4.26 

1.24 

10.72 

12. 62 

3.08 

11.69 

aso 


■ 


In, 

a8o 

4.14 

iao7 

1L64 
a65 
2.60 

ia27 
a  87 
a  32 
a  66 
a89 

7.62 

a83 
aoo 
ao7 
ia26 
ia22 
a6o 

4.78 
a  07 

laoi 

a88 

laio 

a  74 

12.10 
14.56 

a92 

4.07 
14.80 

a68 
14.14 
ia78 

ao4 
ia84 

14.28 
1L76 
ia64 
14.84 

a  66 

11.66 
1.79 

3L08 
2.40 

1.06 

an 
a24 

15.40 

a  78 

4.89 

a  15 

L87 
a  76 

ao4 

2a  80 

ass 
ia33 

17.12 

a  82 
a  12 

17.78 
11.37 
7.51 
L87 
a40 
1.61 
4.12 

ao6 

a85 

11.27 
14.08 

iao7 

2.17 
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Mean  temperature  {in  degrees  Fahrenheii)  and  average  preoipitationyfe. — Continaed. 


Stations. 


Shrevcpoit,  La 

Sill,  Fort,  Ind.  T 

Sitka,  Alaska 

Smithville,  N.C 

Spokano  Falls.  Wash.  T 

Springfield.  Ill 

Stockton,  B'ort,  Tex.... 
Thomas,  Camp,  Aria . . . 

Toledo,  Ohio 

Unalashka,  Alaska 

Verde,  Fort,  Aria 

Vickshurg,  Miss 

Washington  City 
West  Las  Animas,  Colo 

Wilmington,  N.  C 

Yankton,  Dak 

Yuma,  Aria 


Established. 


Sept. 

•Tone 

3£ar. 

Oct. 

Feb. 

July 

Fob. 

Sept 

Nov. 

Aug. 

Nov. 

Sept. 

Nov. 

Oct. 

Jan. 

Apr. 

Nov. 


3, 1871 

23,1875 

30, 1881 

15, 1875 

6,1881 

1,1870 

26,1876 

22,1877 

1,1870 

18, 1878 

9,1874 

10, 1871 

1,1870 

1,  1881 

1,1871 

1,1873 

18,1873 


Moan  temperature. 


60 

I 

00 


66.2 
6L5 
41.9 
61.4 
46.8 
52.6 
64.7 
60.9 
47.6 
35.5 
60.7 
66.0 
53.0 
49.7 
61.9 
.44.8 
■70.5 


I 


QQ 


81.9 
79.4 
53.2 
79.3 
66.1 
74.2 
78.9 
80.6 
71.9 
4&7 
80.0 
80.8 
75.6 
72.4 
78.7 
7L5 
89.9 


a 

I 


65.0 
60.7 
45l7 
64.9 
45.3 
54.7 
6L7 
59.3 
52.1 
39.7 
60.4 
65.3 
56.5 
50.6 
63.7 
47.2 
72.3 


49.0 
39.3 
35.1 
48.1 
27.0 
32.0 
45.9 
48.2 
29.4 
31.4 
42.8 
50.4 
34.9 
26.7 
47.8 
19.2 
56.2 


Average  preoipltati<ML. 


■S 


In. 
1&46 

&82 
17.39 

mss 

4.<32 

13.10 

2.51 

1.59 

7.68 

14.62 

1.96 

19.13 

10.09 

4.86 

11.92 

&96 

0.18 


In, 

9.41 

11.  IH 

14.77 

15.17 

2.29 

12.36 

7.00 

4.89 

10.56 

7.25 

6.57 

11.38 

13.28 

5.01 

20.09 

12.11 

0.48 


s 

0 


iTt, 

13.18 
6.88 

31.17 

15.92 
6.26 

11.12 
7.46 
1.16 
8.32 

26.42 
2.52 

18.82 

10.26 
1.26 

14.48 
6.12 
0.16 


In. 

14.72 
6.17 

33.12 

10.99 
9.85 

11.03 
1.40 
2.13 
6. 56 

2L84 
2.58 

15.42 
8.93 
0.49 

1L12 
2.14 
1.26 
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APPENDIX  36. 


Maadmwm  and  mUUmwm  temperaturea  and  annual  range  of  temperature  {in  degreee  Fahrenheit) 

[Obtained  from  self* 


tftatioziB. 


Albany,  N.Y 

AlpeDft,Mloh 

Apabhe,  Fort,  Aria 

Apache  Pans,  Aria 

Ashland,  Oreg 

Aaalnaboine,  Fort,  Mont. 

Atka«  Alaaka 

Atlanta,  Oa 

Atlantic  City,  N.J 

Augosta,  6a  

Baltimore,  Md 

Bamegat  City,  N.  J 

Bennett,  Fort,  Dak 

Benton.  Fort,  Mont 

Bid  well,  Fort.  Cal 

Biamarok,  Dak 

Block  laland.  B.  I  

Boi86  City.  Idaho 

Boston,  liCass 

Brownsville,  Tex 

Buffalo,  N.  Y 

Bnfor^,  Fort,  Dak 

Cairo,  Dl 

Canby,  Fort,  Wash 

Cantonment,  Ind.  T  . . . . 

Cape  Henry,  Va 

Cape  May,  K.  J 

Cape  Mendooino,  Cal — 

Cedar  Keys,  FIa 

Charleston,  8.  C 

CharlotteiN.  C 

Cbattanooica,  Tenn 

Cheyenne,  Wyo 

Chicago.  Ill 

Chincoteagne,  Va 

Cincinnati  Ohio 

Cleveland,  Ohio 

Coear  d' Alene,  Ft.,  Idaho 

Colambna,  Ohio 

Concho.  Fort,  Tex 

Craig,  Fort,  N.  Hex 

Caster,  Fort,  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.  T 

Dead  wood.  Dak   

lielawareBr'kwater.  Del. 

Denver,  Colo 

Dea  Moines,  Iowa 

Detroit,  Mich 

Dodge  City,  Kans 

Dubaqne,  Iowa 

Dulnth,  Minn 

Eastport,  Me. 

Klliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escanalu^  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mich 

Grant,  Fort^  Ari« 

Hatteras,N.C 


1888. 


Jnly. 


Max. 


o 

04 

84 
07 


03 
72 
05 
04 
100 
06 
01 
00.5 
04 


02 
82 

08 
70.7 
06 
02 


06 

80 

60 

02.5 
101 

07.5 

07 

04.2 

01 

02 

04 

02 

05 

04 
10L8 


101 

02 

07 

08 

80 

80 

05.5 

07 

01 

09 

96 

09 

76 

06 
110 

88 

80 

09. 

04 

81 

05.4 

00 


Min. 


o 

63.8 

45 

51 


42 

88 

63.5 

67 

71.7 

62 

50.5 

47 

44 


43 
55 

(*) 

51 

Of 

51.7 

40 

60 


65 

50 

45 

69.4 

71 

64.6 

62 

40.0 

50.9 

63 

60.5 

40.6 

40 

54 


41 

52 

58 

42 

42 

62 

52 

54 

5U 

56 

50.8 

47 

47.5 

54 

62 

52 

45 

64 

74 

52.5 

61.3 

67.5 


Angnat. 


Max. 


o 

87.5 

87 

02 


00 

68 

01.2 

01 

06 

02 

86 

98 

02 


02 

81 
105 

01.8 
101 

83.5 

06 

02.5 


02 
86 
68 
06 
06 
04 
03 
00.2 
80 
00 

01.5 
02.5 
06 
03 
103.4 


101 

88.2 

07 

09.5 

87 

87 

01 

01 

80 

02 

01.8 

85.7 

81.6 

05 
102 

02 

80 
100.3 

05 

81 

01.2 

02 


Min. 


o 

40.8 

40 

50 


88 
40 
60 
55 
63 
50 
58 
42 
37 


42 
56 
40 
48 
70 
47 
86 
61 
(') 


62 

57 

46 

72.2 

65 

60.2 

60.5 

3a2 

54.5 

61 

58 

47.8 

30 

50 

61 


36 

40 

53 

36 

42 

64 

50 

48 

4&6 

53 

40.3 

48 

48 

58 

58 

50 

40 

60.8 

75 

45.2 

61.2 

67 


September. 


Max. 


80 
73 
06 


83 

60 

00 

80 

04.5 

81 

77 

05 

84 


02 

75.5 

94.3 

79 

96 

80.5 

91 

89 

86.4 


85.5 

80 

90 

90.3 

90 

91.8 

91 

83.2 

88.5 

82 

88 

86.7 

83 

88 

96.0 


95 

85.7 

94 

91 

84 

79 

87.7 

90 

81 

97 

84 

79 

75 

10 

99 

84 

78 

98.1 

90 

7&5 

91.7 

85.4 


Min. 


o 

41.7 
29.3 
37 
(») 


28 

85 

52 

45 

65.5 

46 

48 

27 

80 


16.5 

4L5 

35.5 

41 

57 

35.6 

18 

47 

48.5 


50 

44.5 

46 

65.5 

58 

51 

51 

30 

42 

52 

46 

38.5 

30 

30 

4&8 


31 

38 

37 

30 

31 

53 

40 

37 

20.8 

30.5 

34.5 

30 

40 

40 

45 

42 

26 

30. 

ai. 

37. 
61 
63 


October. 


Max. 


0 

77 
74 
70 
84.0 


62 

53 

86 

75 

02 

82.5 

74 

88 

67 


73 

71 

73 

80.4 

02 

77.8 

74 

85 

60.2 


89 

74 

64.5 

87.5 

08 

85 

83 

73.4 

78.5 

83 

82 

82.8 

71 

84 

03.4 


78 

82.2 

87 

66 

71 

79 

75.2 

80 

78 

90 

84.8 

64 

63.4 

86 

90 

82 

64. 

04 

87 

73. 

83.3 

82 


Min. 


32.6 
26.3 
22.7 
34.7 


22 
31 
44 

39.8 

49 

40.5 

40.3 

20 

21 


20 

39 

26 

29.4 

56 

29.8 

14 

88.5 

40.2 


48 
38 
43 
50 
53 
46 
44 
&8 
38 
44 
39.6 
33.5 
25 
35 
37.5 


November. 


Max 


67.5 
57 
72 
77.2 


62 

57 

76.5 

63 

82.5 

71 

63 

63 

61 


60 

68.6^ 

58 

68.8 

88.6 

66 

58.8 

73.6 

56.8 


20 

31 

37 

22 

22.2 

45.5 

25 

28 

34.4 

26 

3L2 

21 

29.3 

27.5 

2&8 

36 

27.8 

39.3 

54.5 

29.3 

86.4 

52 


81 

64 

72 

80.2 

80 

78.2 

76 

66.1 

62 

72 

74.1 

70.5 

59 

71.5 

82.3 


68 

fi2.2 

81. 6i 

66 

65.7 

70 

73.2 

67 

67 

73 

62 

54 

57.7 

77 

80.1 

68 

55 

78.4 

81 

69.7 

67.3 

77 


Min. 


22 

2.3 

16 

3LS 


-28 
22 
20 
18.7 
28 
23 
24 
-4 
-22 


-14 
23.8 
19.3 
14 
46 
17.4 
-19.3 
15.3 
33.5 


Deoember. 


Max. 


o 

55 

52 

61.6 

68.5 


51 

41 

66 

57. 

74 

60 

57 

56 

60 


Min. 


—  8.5 

—  0.3 
15 
25.5 


26 

22 

88 

43.3 

30 

19.8 

17 

16.2 

10 

24 

18.8 

14.6 

14 

12 

26.5 


-19 

6 

25.1 
21.3 

6.7 
25 
23.4 

6 
14 
14 

7.2 
-8 
11.8 
20 
28.2 
19 
-  1.5 
25 
43 
15.2 
2&8 
83 


54 

68 

<*) 
58 
80 
57.6 
«46 
71 
57 


68.7 

57 

71 

75.4 

76 

66.6 

66 

60.2 

57 

63 

64 

60.8 

50 

59 

77 


68 

59 

75 

65.6 

58.7 

61 

62 

57 

58 

67 

57.7 

51 

46.6 

72 

73.6 

67 

45 

7a  1 

75 

55 

65 

68 


—17 

18 

21.8 

11 

28.8 

17 

11 
-19 
-10 

ii\ 
—24 

-  1 

(*) 
-12 

38 
6 
-34» 

13.8 

29.6 

(») 
21 
U 
40 
30.2 
20.8 
22.6 
22 
—10.8 
0.5 
2L5 
18.8 
11.3 
18 
12.4 
22 

(') 
-18 

-  2 
12 

-  7.6 

-  8 
10.8 

2 
MO.  2 

11 

2 

-  ^8 
-22 

-17 

6.2] 

12.5 

10 

-  0 
10.6 
41 
10" 
23.6 
80.5 


*  StBtion  opened. 
-  25  days  only. 
"lOda^aonl/. 


*  Record  incomplete. 
*27da^aoul^. 
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APPENDIX   36. 

a<  8taHoH§  of  the  Signal  Service,  United  States  Army,  t/tify,  1883,  to  June,  1884,  ineluewe. 
registering  thermometer.] 


1 

1884. 

January. 

February. 

March. 

April. 
Max.      Min. 

May. 

Jane. 

Annnal 
range. 

Max. 

Min. 

Max. 

Mln. 
0 

Max. 

0 

Min. 

0 

Max. 

Min. 

Max. 

Min. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

-4 

60.6 

8.6 

55.7 

10 

71.2 

30 

8Sl2 

38.8 

91.5 

60:7 

102.5 

40.5 

-20 

38 

-17 

54 

-19 

65 

10.  5 

80.8 

30.2 

85 

40 

107.0 

50.8 

6 

09.2 

a2 

66.2 

15.8 

77 

24.8 

85.3 

81 

95.3 

aai 

OLO 

e7.6 

1 

0&7 

18.5 

72.5 

82 

85 

25 

«93 

*34 

108 

61.5 

(') 

»70 

a-.  4 

(*) 

20 

(*) 

26 

93 

88 

91 

60 

•  •  •  •          •  * 

'"ia" 

-80 

41.8 

-35 

56l6 

-2.^.8 

72.  8f 

15.7 

!      8&1 

82 

oao 

4a5 

133.6 

45 

20 
-  1.3 

46 

73 

20 
11 

44 

76.5 

22 
24.5 

50 
82.3 

21 
35 

64 

■'"85* 

""k" 

"so" 

"■**57" 

'*"96.*3 

50 

4 

54.6 

11 

60.2 

8 

67 

29.5 

7a  1 

41 

87.2 

49 

90.0 

68 

14 

78 

24 

82 

27.5 

87.8 

40 

90 

54.5 

92 

57.5 

sao 

52 

8 

68.2 

10.5 

64.5 

14 

79.7 

84 

89 

44.9 

92.6 

62.8 

8H.0 

52 

7 

56.8 

18 

63 

11.8 

61.9 

32.3 

81.2 

42.'4 

82.8 

4a  1 

84.0 

49 

-81 

50.2 

—32.5 

70.9 

-11 

74 

19 

86 

3L8 

97.8 

48.5 

132.0 

47 

"24 

51.5 

-35 

57.1 

13.2 

74.2 

l&l 

8a5 

80 

100.2 

44.1 

185.2 

5L 

12 

67 

—21 

00 

15 

74.8 

25.6 

•86 

•29 

98.5 

8a2 

42 

-40 

44. 

29 

58.5 

—14.4 

09.8 

W.O 

80.1 

29.1 

92 

48.7 

""i82."o 

54 

8 

54 

10.5 

55.8 

10 

50.5 

30.3 

72.2 

39.5 

82.6 

4a2 

83.6 

61.5 

2 

57 

-  8,5 

58.9 

28.8 

71.5 

36.2 

83 

85.4 

94.8 

48 

52.2 

-  0.5 

59 

8 

60.5 

4. 5 

60 

27 

87.5 

85 

92.6 

42 

"*io8.6 

80 

24.8 

84.6 

38 

92.3 

85.0 

95.2 

47 

92 

57.8 

94.3 

67.3 

7a  2 

45.7 

—18.6 

55 

-  7.4 

60.9 

-2 

.   71.8 

26.2 

7&9 

3.9.8 

85.1 

47.9 

oao 

46 

-41 

45 

—40 

58.8 

-22.7 

76.2 

11.8 

C85.6 

•25.2 

96.9 

4a8 

139.9 

65.5 

—16 

00 

12 

71 

19 

80 

37.7 

82.5 

49 

92 

56 

108.5 

55 

32.3 

68 

16 

64.2 

83.5 

78.2 

40.9 

76 

42.6 

68 

47.6 

(*) 

-  4.8 

74 

-  0.7 

•78.9 

•14.2 

86 

81.4 

90.1 

86 

•92.8 

«5a8 

68 

12 

74 

10 

76 

22 

79 

88 

92 

47.1 

89.8 

51.4 

■   "84.0 

5a& 

11 

54 

IX 

M.5 

13 

63.5 

32 

80 

43 

86 

49 

7a  0 

6L5 

36l5 

68.5 

2&5 

61.5 

36 

63.1 

8a3 

60.5 

42.1 

64.9 

4a  6 

61.5 

68.9 

25.2 

77.4 

37.2 

78.0 

42.2 

84.8 

50.7 

00 

60.5 

91 

62 

70.8 

70 

18 

78 

27.5 

81.2 

34 

8^4 

43.5 

91.3 

60.5 

89.1 

5a  2 

8ao 

62.8 

5 

75 

17.8 

75 

23 

81.8 

8a4 

8&5 

46.6 

91 

51.5 

92.5 

«2 

-  1 

70 

11 

78 

22.8 

84.5 

34.5 

89 

5L6 

9L5 

65.4 

98.0 

5a2 

-11 

50.1 

-28.2 

5a9 

1.5 

60.9 

18.3 

79.8 

22 

08.4 

43.2 

122.4 

49.3 

-18,5 

53 

-  2.8 

50.2 

-  0.9 

77.2 

31 

78 

40 

8a4 

47 

100.5 

64.8 

8 

58.6 

18 

6L2 

16 

72.2 

34.6 

84.5 

4a  2 

8a6 

50.1 

84.0 

50.7 

-  9.7 

66.0 

6.4 

71.8 

13.9 

80 

31.7 

85 

43.6 

93.1 

5a8 

103.7 

51.8 

-13 

64.2 

—  3.5 

64.8 

-  1.5 

75.9 

27 

83.8 

88 

84 

51.1 

ioa5 

50 

-  2 

60 

—20 

80 

Zero. 

78 

22 

85 

28 

89 

40 

iiao 

4a5 

-20.3 

62.5 

Zero. 

66.9 

6 

77 

80 

85.5 

89 

92 

55 

114.8 

Ti 

4 

79.5 

17.3 

85.7 

27 

98.4 

83.3 

95.5 

45.9 

99.7 

54.8 

99.4 

61.6 

7.8 

70.5 

9 

TO 

20 

84.5 

80 

92.5 

80 

no4 

«40 

49 

-17 

47 

-81 

60 

-13 

74 

ia5 

84 

24.6 

94.8 

46 

"132.6 

47.2 

-27 

47.7 

-  4 

65 

-  8 

7&7 

24 

79.7 

38 

Ra2 

48.7 

119.0 

.    78.1 

6 

76.2 

20 

77.1 

80.1 

80.1 

27 

87.9 

40 

97 

52 

91.0 

57.1 

-  L5 

58 

—21.6 

63.9 

21.2 

77.9 

32.5 

87.8 

35.5 

97.5 

88 

121.  0 

50.1 

—14.5 

50 

-26.8 

52 

-  7.2 

62 

18 

71.5 

28 

91 

48 

117.8 

53 

9 

63.5 

15 

62.4 

15.3 

70 

35 

81.3 

45.5 

84.1 

52.8 

80.0 

59 

-  2 

61.3 

—15 

61.1 

10.9 

70.3 

22.5 

80.5 

28 

90.2 

48 

110.5 

4a7 

—30.4 

53.9 

—  8.2 

70.1 

-5.6 

73.9 

25.8 

80.1 

34.6 

04.7 

47.2 

127.4 

51.5 

—  6 

64.3 

-  5.8 

62 

8 

70.5 

80.1 

81.1 

85.9 

90 

48 

97.0 

66.5 

-11 

65 

-  5 

76 

6 

80 

26 

87 

82 

92.5 

52 

110.0 

44 

-23.8 

41.7 

-  7.5 

65.2 

—  8.8 

81 

27 

81 

3a7 

90.2 

46.7 

119.8 

44.9 

-SI 

80.2 

-19.4 

53.8 

—16.9 

59.7 

24.8 

79.5 

88.2 

85.1 

89.8 

130.0 

45 

-  8 

45 

4.5 

48 

-  0.6 

57 

28 

72  8 

34.2 

82 

39.8 

99.0 

75 

0.7 

74.2 

1.5 

80 

1&5 

86 

28 

89.6 

36 

•98 

•5a2 

72.2 

11.8 

78.8 

22.2 

80.4 

26.4 

91 

33.9 

102.8 

89.5 

111.8 

57.4 

"166.6 

4&5 

—10 

63 

—  7 

•64.8 

—  1 

76 

26.9 

80.5 

8a8 

87.8 

51.4 

102.0 

3&2 

-17.5 

37.8 

—29.3 

52.8 

—26.8 

60 

19 

71.4 

80.6 

81 

42.  a 

110.3 

68.6 

—  6 

75.4 

9.5 

82.8 

28.5 

88 

35i3 

9L6 

46 

99.5 

54 

105.8 

70.5 

22 

75 

28.5 

77.8 

41.2 

81 

48.4 

84.4 

50.7 

90.6 

66 

78.0 

4S 

—  a5 

61 

—  2 

50.8 

55.5 

71.8 

28.5 

75 

87 

83.6 

49 

02.1 

6a4 

18L8 

72.7 

20.3 

66.2 

30.2 

77.7 

32.4 

86.7 

sao 

90 

•63.1 

80.2 

68 

15 

71 

27 

09.8 

26 

69.1 

41.6 

80.5 

48.2 

83.2 

6a5 

77.0 

•26  days  only. 

vObMTTftUon  began  September  1, 1888. 


•  88  days  only. 
•18  days  only. 
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Maximum  and  mliiifiittiii  temperaturea  and  annual  range  of  tempwaiure 


StiltiOIM. 


Helena,  Moot 

Hoochnahoo,  Alaska  . . . 

Huron,  Dak 

Indianapolis,  Ind 

Indianola.  Tex 

Jaoksonvllle,  Fla 

Keokuk,  Iowa 

KeyWeetFla 

Kitty  Hawk,N.C 

Knoxrille,  Tenn 

LaCroAse,  Wis 

Lake  View,  Orei? 

Leavenworth.  Kans 

Lewlston,  Idaho 

LinkviUe.  Oreg 

Little  Sffff  Harbor.  N.  J 

LitUe  Rock,  Ark 

Los  Anffeles.  Cal 

Louisville,  Ky 

Lynchburg,  va 

Mackinaw  City,  Mich . . 

Macon,  Fort,  £).C 

Maginnis,  Fort,  Mont . . 

Maricopa,  Aris 

Marquette,  Mich 

McDowell,  Fort,  Ariz  . . 

Memphis,  Tenn 

Milwaukee.  Wis 

Mobile.  AU 

Montgomerv,  Ala 

Moorbead,  Minn 

Mount  WashingtoD,  N.  H 
Xarragansett  Pier,  R.I. 

Nashville,  Tenn 

Neah  Bay,  Wash 

New  Haven,  Coun 

New  London.  Conn 

New  Orleans,  La 

New  River  Inlet,  N.  G. . 

New  York  City 

Norfolk,  Va 

North  Platte.  Nebr 

Ocean  City.  Md 

Olympia,  Wash.  T 

Omaha,  Nebr  

Oswego,  N.  Y 

Palestine,  Tex 

Pensaoola,  Fla 

Philadelphia,  Pa 

Phoeniz,  Ariz 

Pike's  Peak,  Colo 

Pittsburg.  Pa 

Point  Judith,  R.  I 

Poplar  River,  Mont 

Port  Angeles,  Wash — 

Port  Huron,  Mich 

PorUandfMe 

Portland,  Oreg 

Presoottt  Aris 

Provlnoetown,  Mass — 
Pyramid  Harbor.  Alaska 

Pysbt^Wash 

RedBlufl;Cal  

Reno,  Fort,  Ind.  T 

Rio  Grande  City,  Tex  . . 

Rochester.  N.  Y 

Roseborg,  Oreg 

Sacramento,  Cal  — 

Saint  Louis.  Ho 

St  Michael's,  Ft..  Alaska 

>  Station  opened. 
'Noraoora. 

^Sldi^ooly. 


188S. 


July. 


o 

00 

79 

00.2 

02 

O&l 

08 

05w5 

04.2 

00.5 

06 

05 


06.5 
0S.1 


08 

04 

00 

05 

06.6 

80.2 

80.5 


Min. 


46 

40 

46 

66.8 

73.7 

60.5 

56 

72.7 

64 

58.2 

52 


59 
50.5 


04 


57.5 

64 

52.5 

61 

58.2 

46.8 

70.5 

43 


August. 


Max. 


87 

72 

00.6 

01 

06 

04.6 

00 

04.7 

00.5 

04 

89 


03 
08 


40.3 


07 
00 
101 
9&6 
91.5; 
60.5 
87  , 
93.6 


64 

50 

71 

60.2 

43 

27 

56 

61.1 


91 

89 

94.1 

94 

90.5 

9a  2 

95.3 

(•) 
90 
99 
92 

97.5 
93.3 
94 
112 
57 
96 
84 


87 

80 

94 

04.8 

03 

71 


107 

08 

104 


98 

103.6 

06.5 

66.5 


52 

53 

74.5 

66 

58 

64.5 

64 

(•) 

41 

65 

52 

71 

72.4 

56 

65 

20 

53.6 

62 


02 

08 

98 

94 

95 

83.2 

91 

90 


88 


94 

88 

99.4 

90.6 

87 

5a3 

85 

92.3 


4a9 

53 

48 

53.6 

53 

43 


85 
84 
92.5 

(•) 
87 
94.6 
92.3 
•85 
78 
91.1 
97.5 
97 
92.5 
90 
"116 
63 
94 
82 
(") 


58 
57 
62 


46.4 
56 
60 
36 


89.6 

87 

80 

93.5 

90.6 

74 


101 

98 

106 


86.4 

100 

07 

68.6 


Min: 


38 

41 

42.7 

63 

72.4 

70.6 

66 

74 

63.9 

63.2 

62 


53 
45.5 


65 

62 

50 

58 

50 

42.8 

63 

80 


34.7 


61. 6i 

51 

68 

65 

39 

20.4 

45 

64.7 


48 
49 
78.9 

(») 

59 

61.6 

48 
•57 

46 

52.1 

52.3 

65 

68.6 

67.6 
"68 

31 

51.5 

49 

(") 


September. 


Max. 


Min. 


81 

63 

88 

87 

90 

9a5 

86.5 

92 

87.6 

92 

79 


80 

86 

28.2 

40.4 

61.2 

62.5 

80 

71.6 

50 

47 

85 


02 
03.6 


86 
95 
103.5 
02 
86.6 
74.2 
85 
84 


82 


42 
34 


47.3 

48 

53 

44 

46 

84 

62 

80 


28 


02 

83 

04.61 

06 

87 

60 

77 

00.2 


48 

48.5 

43.5 

52 

53 

40 


66 
67 
68 


45.2 
64.8 
6a2 
87 


70 
78 
00.5 
•03 
81 
85 
01.3 
80.5 
77 

8ao 

81 
95.6 
92.4 
82.6 
114 
49 
03 
76 

4Q0 


83 

78.5 
87 
95 
77.6 


51 

39 

67 

53 

17 

14.8, 

80 

60.6 


38 

41 

63 
•58 

46.5 

55.3 

36 

60 

38 

41 

40.2 

40 

60.7 

44.8 

61 
7 

30.4 

41 
•28 


103 

08 

104 

(") 
86.2 
101 
02 

66.51 


86.5 

43 

44.6 

86.5 

45.5 


53 
40 
68 


30.4 
62.0 
43.3 
30 


October. 


Max. 


68 

66 

76.8 

81 

80.8 

02 

84 

01 

88 

83.01 

80 


85 
65 


Min. 


23 

25 

21.81 

85 

51.81 

60 

82 

71 

40.0 

40.8 

27 

(') 
34 
20.8 


74.8 

00 

83 

85.0 

83 

60.1 

80 

62 


November. 


Max. 


60 

40 

62.4 

65 

82.2 

83 

68 

85.6 

78.2 

76.2 

60.2 

(•) 
73 
68.2 


Min. 


I 


-14 

15 
-  4.8 
10 
42.2 
48 
12 
67 
29 
14.1 
8 

(•) 
16 
25.2 


88 

78 

01 

05 

64 

64.6 

75 

85.7 


36 

45 

43.5 

41 

4L8 

24 

40.5 

14 

0) 
24 


62.1 

70 

84 

75 

75.8 

50.8 

71 

60 

85 

56.8 


44 

3L 
46.8 
4&3 
15 
6 
29 
446 


70 
70.2 
8a7 
•88 
81 
80.6 
83.3 

81.2 
83 
•04 
88.5 
8L6 
0&2 
83 

85.& 
68 
(■) 


70 

78 

64.2 

75.5 

73 


70 

88 

00.6 

70 

6&2 

81 

86 

4&1 


28 
27.2 
40.8 
•48 
36 
47.1 
20 

(») 
88 

26.6 
81.8 
Ml 

4a7 

87.5 
33.6 
-6 
33.6 
80.2 
(•) 


30 
29 
37 
23 
84.1 


40 

28 

60.8 

27 

82 

42.2 

84.6 

12 


77.3 

60.5 

80.5 

82.3 

65 

46 

62 

75.2 


December. 


Max. 


Min. 


o 

52 
44 

67 

62 

78.1 

78 

62 

81 

67.6 

63.0 

63 

66 
64 


62.8 
63.2 
8t 
77.2 
68 
79.2 
67 
»«62 
67 
65l8 
70 
82.6 
80 
72.8 
89.8 
31 
73 
to 
60 


64.6 

62 

60 

73 

62 


26 
42 
16.3 
19 

8.4 

80.3 

-16 

81 

1 

<») 

20 
5 

33.4 

29 
—14 
—17.2 

17 

1&6 

(») 

17.5 

17 

36.8 

24 
8 

27.5 

12 
»«22 

29 
7 

10.8 

34.6 

85^6 

25 

26.0 
—13 

15.8 

18.2 
^26 

(») 
&6 
17 

83.51 
1&5 
22.6 


75 

83 

02.7 

60 

6818 

71 

72.2 

35. 


(0 
30 
17 
44.1 

16.51 
27.4 
20 

17.61 


61—17 


65.1 

74 

80 

67.51 

66 

51.8 

64.5 

68 

71 

68 

75.7 

72 

55.6 

74.0 

72.5 

55 

37.2 

66 

70.4 

(•) 


o 

—  5.^ 
7 

-20.6 

0 
35.7 
80.6 

2 
67 
28 
10 
—10 
16 

4 

6 

(») 

10.4 

28 

87 

15 

22. 6i 
8.8 

27 
—14 

29 
—12 

28.7 

2.'.  5 
7 

2a5 

26.9 
-84 
—41 

—  9 
20.6 
29 


52.4—  6 


66 
76 
71.3 
64 

6ao 

69 
65 
66 

68 
68 
75 
74.2 
67.3 
87.3 
28 
64 
68 
•41 

(•) 

65.6 

62 

56L4 

59.8 

60 

42 

74 
83.6 
66.6 
67.8 

^    . 
7L6 

80.5 


—  7.6 
87 
19.6 

4 

24 

!— 5.5 

20.5 

24 

—  8.6 

—  6 
28.5 
28.8 
10 
20.1 

—32 
15 

—  8 
— 39« 

18.5 
1.8 

—  ai 

24.2 
19.61 

—  0.4 
4 

23 
25 
18 
35 
I—  4.6 
2&5 
24 
8.51 
26 


•  27  days  only. 
•20  days  only. 

*  29  dayt  only. 

•Mdi^OBlj. 


•  24  days  only. 
>*17daffonly. 
u  16  di^s  only. 
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{in  degrees  Fahrenheit)  at  Btaiians  of  the  Signal  Service,  (fc. —Continued. 


1884. 

.» 

JaaoAiry. 

PebmAry. 

liarob. 

ApriL 

MAy. 

Jnne. 

AnnnAl 

1 

TAUge. 

Mat. 

Hin. 

Mn. 

Hln. 

Mat. 

Min. 

Max. 

MiD. 

Max. 

o 

Min. 

Max. 

Min. 
o 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 

51.2 

—18 

52 

—20 

51 

—  9 

63 

26 

76 

31.5 

86 

48.5 

110.0 

47 

0 

47 

4 

60 

15 

62 

22 

60 

82 

68 

39 

75.0 

44.8 

-38 

44.3 

—31.6 

65.2 

—14.6 

72 

2L7 

83 

30.3 

93.9 

42.9 

137.2 

5«.8 

—25 

65.2 

—  1.6 

69.5 

6 

80.5 

31.4 

84 

40.6 

92.8 

54.7 

117.8 

78.7 

18 

79 

28 

7a  6 

33.2 

87.4 

44.1 

8a2 

66 

93   , 

67.9 

78:0 

72.2 

21 

79 

86.8 

85.2 

42.4 

88.5 

47.2 

90.7 

62.3 

01.6 

61.7 

77.0 

G2.6 

—24.2 

5L8 

2 

66.5 

2.5 

80.4 

2a2 

80.2 

40 

91 

61 

119.7 

81 

51    1 

83 

60.2 

85i9 

58 

88.8 

65.8 

90.7 

70.8 

91.9 

72.5 

43.7 

es 

8.6, 

71.1 

21.1 

71 

21.5 

73 

38 

89 

42.5 

01 

52 

90.9 

SO 

-16 

74.8 

7.5 

75.7 

14 

86 

30.7 

89 

45.8 

02.1 

5.^l 

112.0 

4S 

—29 

43 

—10 

66 

—10 

75 

27.5 

79.8 

38 

88 

51.4 

124.0 

4» 

<-l 

4a5 

-22 

•50 

■15 

63 

19.5 

(») 

(») 

81.6 

33 

57 

-21 

67 

-  1 

70 

11 

75.8 

29 

84 

39 

00  8 

52 

*"'ii7.*5 

54 

10.8 

55.2 

—17.8 

62.2 

28.8 

77 

34.8 

92 

39 

05.0 

4a  7 

115.9 

HS 

(») 

52 

27 

'68 

M5 

69 

10 

«80 

•24 

86 

35 

«1.4 

•&4 

53.1 

13.5 

60.2 

10.8 

65.6 

30.5 

90.8 

41.4 

86.1 

46 

""80.*6 

72 

5l5 

76 

17 

78 

28 

85 

85.7 

87.3 

53.5 

05 

62.8 

92.5 

78 

83.7 

81 

38.5 

72.5 

87 

80 

41.5 

79 

47 

08 

49.5 

09.8 

62.6 

-19.5 

70 

&8 

75 

13.5 

83.1 

87.1 

89 

46 

95.2 

5a3 

114.7 

52 

1.8 

60 

11.2 

72 

16 

83.2 

33.3 

90.6 

45 

01.5 

50.5 

94.8 

39.8 

—16.9 

39 

— 16L0 

52.2 

-30.2 

66.1 

19.1 

73 

83 

81.4 

43.5 

103.4 

60.5 

8.5 

66.2 

24.3 

70.7, 

25.6 

74.3 

40.7 

79.2 

63.4 

83.4 

.55.1 

82.5 

48.1 

—20.3 

51.1 

—28.2 

63.1' 

—14.1 

65.8 

16.9 

7a  4 

29.6 

87.6 

4a  4 

na2 

70    I 

30 

81 

26 

74 

35 

93 

39 

104 

49 

114 

55 

........ 

44.5 

—19 

3a8 

—20 

56 

—16 

69 

17.0 

72.  ^ 

31.2 

01 

37.4 

114.0 

76 

22.5 

85.3 

23.7 

79.8 

86.5 

92.6 

.37.5 

102.2 

43.5 

113 

50 

71 

—  2 

72.7 

ia5 

75 

26.8 

83 

40.5 

86.8 

54 

96 

59 

"'"99.0 

4&1 

—24.3 

45 

—13.8 

58.1 

—  8.5 

78.8 

27.8 

70.4 

35.1 

84.6 

44.3 

114.3 

67 

13.9 

75.5 

28.9 

83.9 

37 

85.9 

43 

02,7 

58.7 

06 

61.7 

87.1 

70.6 

8 

80.9 

22 

82.8 

32 

85.3 

42.6 

03.1 

59.4 

94.1 

50.8 

90.0 

43 

—43 

37 

-30' 

63 

—23 

67.5 

17 

85.5 

28.5 

91 

39 

134.5 

36 

—20 

39 

—30.2 

4L6 

—26 

45.2 

1.8 

55 

12.5 

67 

26.5 

loao 

48 

2 

60 

4 

60 

4 

62 

26 

75 

33 

91 

41 

100.0 

66.4 

—10.2 

71.9 

9.8 

76.2 

19.4 

81.5 

34.1 

87.8 

4a  4 

92.2 

.Vt  3 

50 

85 

56 

25 

60 

82 

68 

34 

70 

87 

68 

41 

'103.8 

5a4 

4.2 

52.8 

0.7 

68.2 

0.8 

66.1 

20.2 

85 

32 

92 

41.4 

9a  0 

61.5 

6 

51.5 

8 

60 

4 

67 

20 

83 

34.7 

87.5 

43 

96.5 

72 

22.5 

77.1 

32.7 

80.5 

40.9 

82 

50 

86.2 

61.7 

00.9 

08.5 

71.6 

66.5 

4 

71 

23 

•75 

923.1 

»88.9 

'39 

■86.1 

Mai 

88.2 

4a  2 

47 

7.8 

61 

2 

63 

5 

73.6 

32.1 

84.7 

42.4 

92 

49.1 

"'96.6 

97 

10.2 

72 

22.8 

75 

23.3 

7a  5 

40  0 

01.1 

47.8 

92.5 

53 

8ao 

4&8 

-9 

69 

—20 

65 

—  1 

70.5 

25 

88 

32 

94 

49 

115.3 

51.5 

4 

55 

14.8 

«60.2 

•13.8 

•72.9 

•27.2 

85.7 

42.4 

•84.2 

(')    . 

54 

28 

60.1 

2 

64 

25 

76 

35 

87 

36 

87 

40 

*     *88.6 

47.2 

-32 

55 

—12.1 

67.3 

-  2.6 

75 

25.3 

82.5 

36 

03.4 

52.8 

131.0 

45.8 

—  8.6 

51.5 

6.8 

56 

7.6 

78 

20.2 

83 

*   87 

00.2 

49  3 

103.5 

76.5 

6.5 

77.5 

17.6 

80 

81.8 

82  3 

3a4 

84.9 

52.6 

92 

60.4 

91.0 

71.3 

16.8 

74.3 

29 

82.7 

87.5 

83 

44.7 

86.9 

60.3 

91.6 

64.1 

77.0 

55 

10 

65 

1        10.5 

60 

12 

74 

33 

88 

41.  5 

94.8 

47.2 

8i.8 

79.2 

20.1 

87.5 

19.1 

70.3 

30.1 

06.5 

33.1 

104.  5 

36.3 

114.1 

4a  5 

96.0 

22 

—33 

20 

—30 

17 

—20 

23 

—  7 

40.5 

-    3.1 

43  6 

19 

90.  U 

62.8 

—  6 

70 

—  3.2 

71.3 

0.5 

7a  2 

20.5 

91.5 

39 

95 

1        50  3 

102.  (• 

50 

8 

47 

5 

58.2 

5.7 

59 

21.2 

70 

3.1. 8 

77 

42 

9^.0 

45 

«4&3 

41.3 

—48.3 

i>46.5 

"1.6 

73.4 

0.2 

83.5 

24.6 

09.1 

45 

•       •  ■  ■  • 

48.4 

26.3 

51.:) 

i          3 

53.5 

19.  S 

65 

31 

72.8 

3a  4 

75  2 

38.2 

•   *  ■  ■ 

«45 

—11.3 

56.0 

—15.3 

59.8 

—  5.8 

69 

26.  S 

80.4 

32 

87 

40.  S 

104.8 

47.8 

—  3 

49 

7.7 

58.7 

2.S 

68 

20.3 

82.7 

39.2 

89.4 

44.3 

97.5 

48 

25 

64.7 

7.2 

66.7 

2a2 

79.6 

39.  ij 

00 

40.4 

89 

47 

86.8 

6a2 

13 

67.2 

10 

63 

20 

71.2 

la  3 

82.: 

30.2 

92.2 

.         37 

85.0 

A3 

0.4 

48.8 

0.3 

57 

6.4 

61 

#14) 

1 

48 

Zero. 

40 

1    -  * 

49 

12 

20 

....... 

"isao* 

"**78' 

'*(«)■ 

52.6 

25 

57.fi 

'         9 

55kS 

18.  S 

69 

31 

1      70 

35 

71 

37 

•  •  «  > 

67 

30 

79 

22 

71.5 

32.  S 

77 

41.  r 

>       91 

50.  u 

>       94.  S 

.         52 

85  U 

72 

-4 

73 

—  2 

79 

17 

85 

31 

00 

37 

96 

55.4 

[       102.  U 

85 

21 

92 

33.2 

98.2 

32 

•lOl.fl 

.     »4r> 

100.  C 

y      58 

106  2 

:        68 

85.2 

47 

—10.fi 

53.  S 

.     —  6 

56.8 

—  2 

75.  5 

27.  £ 

I       82. « 

1         33.  S 

t       86.1 

4G.( 

\    

63.3 

25 

68 

as 

67.3 

2&S 

78 

1        35.  '^ 

•       88.  *J 

!         35 

84.  S 

\         42  7 

89  7 

61 

31 

71 

21 

70.  S 

39 

74.  a 

40 

1      «5 

50.  S 

»       92 

52.  { 

>         82.5 

67 

1    — 21.fl 

63.  S 

7.1 

09 

10 

83.3 

34.1 

'      86 

44 

95 

52.  i 

»     i:a5 

39 

1    -38 

37 

1    -^0 

43.  S 

.     —10 

41.5 

►      -10 

1      52 

11 

60.  £ 

»         31 

194.5 

II 

Thermo 

metrio 

obeenrat 

ioD8  bej 

JAOAug 

.  16,  ISS 

i.              ' 

•18da:i 

ra  only. 

u 

19dAyM 

only. 

1 

•No  re 

cord. 

M 

^ObMTTl 

itl<uiad 

Isconttni 

led  Api 

rll  1,  1884 

i. 

1 

'SUtic 

m  reopez 

ledOot 

ober  10, 1 

1883. 
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REPOBT  OF  THE   CHIEF   SIGNAL   oi*FIC£B. 


Maximum  and  minimum  temperatureB  and  annual  range  of  iemp&raiurt 


StotioPB* 


Saint  Paal,  Mion 

Salot  Yineent,  Minn 

Mt  Lake  City,  Utah .... 
San  Carlos  As'oy.Waah. 

San  Dir»so,  Cal 

Sandnsky.Ohlo.... 

SandyHook,K.J 

Sanford,  Fla 

San  Franolsoo,  Cal 

BaTannab,Oa 

SooU'a  Hill,  N.  C 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sitka.  Alaska 

Smithville,  N.  C    ..  

Spokane  FaUa,  Waab.  T . . 
Spokane,  Fort.  Waah.  T . . 

8prln|i;fleld.  HI 

Stanton,  Fort,  N.  Mex   . . 

Stookton,  Fort.  Tex 

Sully,  Fort.  Dak     

Tatooeh  Island,  Waah.  T. 
Thatcher's  Island,  Mass. 

Thomaa.  Camp,  Ariz 

Toledo.  Ohio 

TTnalaahka,  Alaska 

Verde,  Fort.  Aria 

VioksbarK,  Miss 

Waahinffton  City    

Wa8hWood8.N.C 

West  Las  Animas,  Colo. . 

Wiokenbnrg,  Ariz 

Willcox,Am 

Wilmington,  N.  C 

Yankton,  Dak 

Yates,  Fort,  Dak 

Ynma,  Ariz 


1883. 


Jnly. 


Max. 


Min. 


100 

83 

06 
107 

80 

(») 

05 

00.4 

80 

00.5 
100  « 

04 
102 

67.5 

02    I 

0&7I 


52 
40 
65 
54 
58 

0) 

60 

70 

50.5 

72 

>e3 

38 

71 

43.7 

70.5 

46 


05 


103 


64 


60 
51 


84.5 
108 

03 

72 
103 

06.5 

87.1 
^.8 
104 

noe.5 


62 

61.0 

50 

40 

60 

67.6 

6L0 
«66 

65.5 
»»54 


103    > 

06    ' 

110. 01 


68.5 

52 

48 

74.5 


Angast.      September. 


Max. 


88 

82 

04 
106 

84 

01.8 

01 

06. 

82 

05 

06 

00 
102 

64 

02 

06. 3i 


00 


Min. 


46. 

30 

61.5 

60 

50.0 

66.3 

61 

60 

52 

66.6 

60 

83 

63.8 

42.5 

58 

30 


Max.    Min. 


54.0 


06 


80.2 
101 

01 

60 
101 

06 

03.6 
"00. 8> 

00.5 
108 


64 
50 


45.5 
61.9 
52 
38 
63 
65 
S5.4 
»62 
52 
63 


86.5 
02 

(•) 
110.7 


62 

48 

(•) 
74.3 


84 

80 

80 
108 
101 

83.5 

83 

91 

91 

00 
■01 

83 

00 

60. 

86 

84 


88 


03 
00 


72 
100 

62 

60 
103 

05.2 

87 
«88.8 

07.5 

(•) 


80.5 
17 
46.5 
40 
60 
45 
40 
66.5 
53 
61 
■53 
27 

4a  8 

40 

67.5 

35 

(•) 
30.4 


00.1 
80.1 
04 
110.8 


40 
28 

(») 
30.5 
45.0 
87 
33 
46 
64.3 
43.6 
«60 
35 
(•) 


69 
36.6 
34 
63.4 


October. 


Min. 


Noyember.   December. 


Max.  1  Min. 


o 

75 

60 

66 

86 

80.5 

85 

77 

01.6 

74.5 

01.5 

00 

60 

05 

60.8 

84.2' 

70.4; 

77 

82.8 


25 

11 

27.6 

80 

47.8 

38 

30 

62 

48 

63.2 

47.8 

5 
42 
26 
4a4 
24 
21 
34.4 


60 

57 

64.2 

70 

83.2 

60.5 

67 

82.8 

67 

81 

81.1 

60 

88 

52.8 

74.1 

67.6 

61 

67.5 


0.5 
—22 

17.8 

23 

48 

16.2 

22 

50.5 

43.6 

30 

24 
-21 

81 
6 

30 

10 

12 

12.5 


87  I 
81  ! 
63. 6< 

60  I 
88.5; 

61  I 
86  i 
03.4: 
84 

(•)  ! 
86.5 
86.5 


00 
81.2 
80 
00. 


^ 


34 

22 

38 

85.8 

30 

84 

30 

30 

43.6 

36.2 

(•) 
10 

32 

(») 

46 

21.1 

10 

41.4 


87 
70 
52.2 
50 
77 
68 
54 

75.5 
82.4 
72 
>«ti2.8 
77 
83.5 
81.0 
82 

66.81 
60  , 
87.5 


8 


Max.   Mfai. 


I 


24, 

3 
32.4! 
18.5 
2L8 
13 
10 
22 
28.3 
20.8 
1030 

8 
26 
11 
28 

2.6 
—15 
37.1 


»  Station  reopened  July  20, 1883. 

*  27  dnys  only. 

*  24  days  only. 

*  M  days  only. 


53 

42 

68 

60 

78.2 

57 

57    ' 

80.5 

62 

74.7 

70.5 

50 

76.6 

52.8 

68 

47 

52 

64 


—15.8 
—40 


80 

(•) 

64.2 

54.4 

71 

58.2 

45 

66 

77 

60.1 

(•) 

«H 

74 

80 

71.8 

50.5 

62 

(•) 


6.4] 
27 
42 
14 

5.5 
36 
30.6 
28 
21.5 
—  0 
20 
11.1 
24.1 

3. 

2 

4.11 

<•) 

16 

—18 

25.8 

—5 

ia8 

10.2 

14 

24.5 

20.8 

15l1 

C> 
—2.51 

28 

10 

27 
—12.0 
-31 

(•) 


*  Station  opened. 

•  No  record. 

^  Observations  began  October  1, 1883. 
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(in  dsgree$  Fahrenheit)  at  etationa  of  the  Signal  Servioej  ^e. — Continued. 


1884. 

Janiury. 

Febmary. 

March. 

AprU. 

Ml 

fcy. 
Min. 

June. 

Annoal 
range. 

Max. 

Hln. 

• 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Max. 

Min. 

o 

o 

<» 

o 

0 

o 

0 

■    o 

o 

o 

o 

•     o 

0 

46 

-31.5 

45 

—18 

60.5 

—12 

71.5 

21.0 

81 

84 

00 

47.5 

181.5 

3&3 

—41 

80 

—37 

8a2 

—27 

67.5 

18 

85.1 

20.3 

00.1 

80 

184.0 

62.^ 

1.6 

68.8 

—18 

57.8 

28.8 

70.2 

84.8 

88.7 

35.7 

01.8 

47.7 

100.0 

64 

17 

70 

24 

74 

88 

86 

84 

00 

88 

110 

40 

08.0 

77.6 

8&7 

70 

37.6 

67.0 

48 

68.8 

44.8 

72.8 

47 

81 

50 

63.2 

62 

-10.7 

62 

—  2.8 

64.6 

6 

72.0 

80.1 

86.0 

42 

88 

58.1 

50 

8 

62.6 

6 

68.6 

6.0 

67 

84 

86 

45 

01.2 

51.8 

'*"*80.*6 

81.6 

28.5 

83.5 

4a  4 

88.5 

48 

01.5 

40 

04.7 

68.2 

04.8 

62.6 

70.0 

6&5 

48 

71 

85 

68.6 

46 

68.5 

45 

80 

40 

71 

62.5 

56^0 

68.5 

•      18.5 

76L5 

28 

83.5 

84 

86.7 

45 

00.6 

68 

•01 

*5B.6 

81.0 

60 

4.0 

77.5 

24.5 

80.8 

20 

>85.5 

m 

84.5 

40 

84.0 

47 

05.1 

51 

—16 

58 

-32 

55.8 

—22.6 

70.8 

20.8 

81 

26.8 

01.5 

46 

126.0 

76 

10.5 

78.2 

10.1 

82 

83.2 

86.3 

40.8 

00.6 

65.7 

00 

63 

01.5 

40.8 

10 

62.5 

11 

4&4 

23.3 

60.1 

27.5 

50.4 

3&2 

74.6 

80 

00.6 

63.5 

6 

60 

25.5 

76 

27.4 

85.6 

88.6 

88.2 

62.6 

86 

50.6 

86.0 

«50.0 

*1.2 

4&6 

—17.8 

68.2 

12 

73 

81.6 

8a8 

37.8 

03.8 

42.8 

114.5 

51 

8 

47 

—82 

62 

6 

74 

10 

*80 

*25 

08 

35 

62.5 

—22.8 

6&1 

&6 

66.6 

7 

80   • 

32.2 

7ai 

41 

00.8 

50.0 

*"ii7.'3 

65 

—  2 

8.7 

67.0 
82 

4 
28 

68.3 
80.5 

16 
27 

73 
00.4 

18.8 
20.4 

70.6 
06.4 

20.0 
42 

78.5 

**i6i.'i 

""*65.*8 

*"*04.'3 

(•) 

—83 

(•) 

—25 

<•) 

—10 

(•) 

20 

<•) 

31 

(•) 

46.0 

55l7 

82.0 

52.1 

20.6 

52 

2&3 

6L2 

40 

63.8 

42.7 

64.2 

46 

•    •    •    V             •     •       • 

47.5 

8 

48.3 

8.5 

54.2 
78.5 

4.6 

61 

33 

60.2 

87.5 

87.7 

4L6 

02.7 

64 

10 

74.2 

1&8 

26.8 

84.6 

31.8 

06 

8&0 

105 

47.4 

05.0 

53.8 

—14 

60.8 

—0.5 

63.6 

8 

70.6 

20 

82 

3&6 

0L5 

52.6 

107.0 

40 

16 

43 

24 

60 

16 

50 

15 

52 

81 

68 

8&5 

58.0 

63 

15.5 

71.6 

15 

68.6 

27.5 

85 

30 

08.5 

88 

106.6 

42 

01.5 

73 

10.8 

70.6 

23 

70.6 

35 

84.8 

44 

87.8 

67.8 

07.2 

62.2 

86.0 

62 

1.7 

70.2 

0.2 

67 

13.1 

82.1 

32.1 

01.8 

42.1 

06.7 

40.0 

05.4 

<62.8 

•7 

"71.8 

>»20 

"72 

W21 

»»70 

1430 

<•) 

(•) 

(•) 

(•) 

•  •  •  •      •  • 

68.2 

—10.5 

71.2 

—22.7 

70.8 

0.2 

70.2 

22 

00.4 

27.5 

07.7 

47.5 

126.7 

73 

21.5 

80 

21 

72 

80 

87.5 

88.5 

07 

40 

111 

46.6 

80 

2 

■80 

6 

76 

12 

84 

18 

08 

15 

10&2 

34 

71.4 

0 

76.4 

28.8 

77.7 

20.7 

84.2 

41.8 

88.6 

51.2 

80.7 

61 

88.0 

40.6 

—28 

51.8 

—23.1 

65.8 

—10.0 

72.1 

27.1 

82.6 

34.1 

08.8 

47.8 

131.0 

45 

— 4&6 

46 

sa 

64.6 

—14 

70 

17 

82 

35 

05.6 

40 

71.7 

86.6 

84.2 

34.1 

8L3 

42.6 

05 

45.1 

104.2 

4ao 

118.2 

68.4 

*  10  days  only. 

*  Record  incomplete. 
*•  21  days  only. 


'MG  days  only. 
^  23  daya  only. 
■>  17  daya  only. 
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APPENDIX    37. 

TMe  $howkig  the  highest  and  Uncest  temperatures  (in  degrees  Fahrenheii)  recorded  at  stations 

commencement  of  observations  to 

(From  self-registorinit 


StMions. 


BstabllBhed. 


Albany.N.Y 

Alexander,  Ft,  Alaska. 

Alpena,  Mich 

Apache,  Fort,  Arts 

Assinttboine.Fort,  Mont 

Atka,  Alaska 

Atlanta,  G-a 

Atlantic  City, N.  J.... 

Augusta,  Ga 

Baltimore,  Md 

liamegat  City,  N.  J . . . 
Bebring's  Ul'd,  Be'g  Sea 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Buffalo,N.Y 

Batord.  Ft.,  Dak 

Cairo,  111 

Cape  Henrv,  Va 

Cape  May,  xf.  J 

Cape  Mendocino,  Cal  . . 

Cedar  Keys,  Fla 

Charleston,  S.  C 

Charlotte,  N.  C 

Chattanooga,  Tenn  — 

Cheyenne,  VVyo 

Chicago,  HI 

Chinooteagne,  Va 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Columbus,  Ohio 

Concho,  Fort,  Tex 

Coster,  Fort,  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash  T 

Deadwood,  Dak 

Del  Breakwater,  Del. . . 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  City,  Kans 

Dubaque,  Iowa 

Duluth,  Minn 

Eastport,  Me 

Elliott,  Fort,  Tex 

El  Paso.  Tex 

Erie,  Pa 

Esoanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven.  Mich 

Grand,  Fort*  Ariz  

Hatteras,  N.  C 

Helena,  Mont 

Hooehnahoo,  Alaska. . . 

Haron,Dak 

Indianapolis,  Ind 

Indianofa,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 


Dec.  22, 
Aug.  1, 
Sept  10, 
Oct  0, 
Oct  6, 
May  — , 
Sept  25, 
Dec  10, 
Nov.  2, 
Jan.  1, 
Deo.  10, 
May  22, 
Dec  22, 
Oct  n. 
Sept  15, 
Sept  1, 
July  1, 
Nov.  1, 
Aug.  25, 
Nov.  1. 
Oct  23, 
June  1, 
Dec.  15, 
May  24, 
Jnly  27, 
Nov.  7, 
Jan.  6, 
Oct  6, 
Jan.  8, 
Nov.  1, 
Nov.  1, 
Mar.  16, 
Nov.  1, 
Nov.  3, 

July  1, 
Oct  10, 
Dec  5, 
May  24, 
Dec  24, 
July  1, 
Nov.  1, 
Jan.  28, 
Nov.  19, 
Aug.  1, 
Nov.  1, 
Sept  15, 
July  10, 
Nov.  1. 
Apr.  1, 
Nov.  29, 
Nov.  5, 
May  25. 
May  34, 
Juno  1, 
Apr.  19, 
May  24, 
Nov.  1, 
Dec.  1, 
Oct  15, 
July  — , 

July  1, 
Feb.  10, 
May  1, 
Sept  11. 
July  16, 
Nov.  1, 


1873 

1881 

1872 

1877 

1879 

1879 

1878 

lffl'6 

1870 

1871 

1873 

1682 

1879 

1879 

1874 

1880 

1877 

1870 

1875 

1870 

1878 

1871 

1878 

1871 

1882 

1879 

1871 

1878 

1879 

1870 

1870 

1880 

1870 

1870 

1878 

1875 

1878 

1871 

1877 

1879 

1878 

1880 

1871 

1878 

1870 

1874 

1873 

1870 

1878 

1879 

1877 

1873 

1871 

1882 

1871 

1871 

1875 

1880 

1879 

1881 

1881 

1871 

1872 

1871 

1871 

1870 


January. 


Max. 


59 
40 
52 
67 
46 
43 
73 
64 
79 
71 
61 
*33 
55 
58 
49 
56 
67 
60. 
83 
65. 
47 
70 
78 
58 
61. 
77 
80 
70 
73 
63 
65 
60 
69 
70 
64 
78 
60 
60 
77 
01 
02 
56 
67 
63 
65 
70 
62 
51 
51 
81 
74 
73 
45 

6a 
75 
57 

77 

64 

50 

42 

45. 

69 

80 

80 

64 

80 


5 


Mln. 


—18 
—18 
—27 

—  6 
—43 

20 
9 

—  3 
15 

—  6 
—10 

7.31 
—42 
—55 
—37 

—  4 
-27 

—13 
18 

—  6 
—46 
—11 

U 
1 
31 
32 
23 
11 
13 
—38 
—20 
8 
—10 
—17 
—20 
-  1 
—31 
—23 
Zero. 
—23.5 
—30 
10 
—29 
-26 
—15 
—20 

— 2e.*> 

—38 

20 

—12 

5 

-15 

-26 

2.5 

20 
-12 

10 

22 
—34 
3 

—30.3 
-22 

15 

24  . 
-20 

48 


February. 


Max. 


58 

37 

58 

74 

56 

45 

74.6 

71 

82 

78 


Min. 


-18 
—26 
-27 
-•9 
—47 
19 
21 
-  5 
22 
2 


70—4 


*38 
63 
62 
60 
51.5 
04 
64 
85 


11.8 
—34 
—41 
—31 
2 
-12 
—  6.5 

27 


63. 8  —13 
57  —40 


74 
80 
50 


4 

11 

2 


64.  5  30.  5 
79    35 


March. 


78 

76.5 

74 

59 

63 

71 

73 

72 

72 

87 

65 


26 

22 

16 
—28 
—13 
5 
—  1 
—11.2 
'-  2 
6 
—38 


66.7—16 


79 
04 
62 
66 
72 
68 
60 
78 


9 
—24 
—32 

7 
-22 
—23 
—20 
—20 


67. 2  -31 

57  ;— 34 

47  ;-20 

78  —10 

62  I  12 

70  '—16 

52  1—32 


7a  4 

75 

58 

80 

69 

60 

45 

57.2-81.8 


8 

30 

-24 

17 

20 

—32 

Zero. 


72 
80 
83 
60 
87 


-  8 

21.5 

32 
—11 

65 


Max. 


64 

41 
66 
88 
67 
45 
81 
72 
89.3 
76 
73 

*33.9 
78 
74 
72 
54 
76 
72 
92 
72 
70 
84 
83 
65 
69 
8i 
85 
79 
82.5 
77 
73 
72.2 
77 
76 
71 
97 
76 
74 
87 
83 
73 
73 
81 
80 
75 
89 
75 
62 
53 
86 
88 
78 
57 

82.5 
85 
71 
87 
69 
66 
51 

74.8 
77 
90 
88 
80 
80 


Min. 


—  4 

—  6 

—14 

ai 

—18 

15 

27 

10 

22 
5 

10 

13.6 
-11 
—42 
—25 

10 
9 

—  7.5 
35 

2 

—28 

10 

12 

9 
38 
40 
28 
26 
28 
—17 
12 
17 

1 

—  2 
14 
16 

-23 

—  6 
17 

8 

—  5 
19 

—10 

—  3 

—  7 

—  8 
—10 
-26 

—  4 

—  2 
21 

2 
-20 

28 

34 
Zero. 

21 

32 

—  2 
Zero. 

—  7.8 
9 

32 
31 

—  2 
68 


April. 


80 
48 
76 
80 
81 
50 
86 
70 
00 
84 
70 
*38 
86 
81 
80 
62 
80 
85 
97 
82.0 
02 
89 
85 
70 
57 
88 
87 
85 
88 
80 
83 
70 
85 
86 
86 
08 
85 
81 
05 
01 
82 
70 
83 
89 

7a  5 

02 

84 

75 

63 

06 

08 

86 

65 

8a6 

85 

80 

03 

76 

73 

63 

81.2 

85.3 

01 

01 

86 

01 


13 
8 

-  2 
15 

7 
22 
25 
10 
31 
23.5 
10 
10.0 

4 

-  6 
1 

25 

17.5 

11 

43 

11 

7 
24 
28 
24 
30 
88 
32 
28 
26 

2 
17 
26 
18 
15 
15 
20 
12 
16 
25 
21 
11 
25 

4 
11 

8 
13 
14 

3 

2 
20 
20 
11 

2 
37.2 
44 

0 
20 
81 

6 
23 
10.2 
10 
32 
37 
20 
61 


May. 

Max. 

Min. 

0 

'  0 

02 

20 

61 

23 

01 

22 

03 

•  29 

70 

20 

52 

24 

01 

30.5 

80 

33 

100 

42 

05 

34 

01 

34 

•43.6 

28.2 

02 

3U 

03 

20 

02 

e: 

7a  3 

36 

88 

29 

07 

31 

00 

40 

87 

29 

05 

22 

02 

37 

03 

41 

81 

34 

74 

38 

01 

50 

04 

47 

04.4 

40.5 

03 

41 

88 

Zi 

80 

27 

88 

40 

04 

35 

02 

28.3 

02 

34 

107 

46 

84 

22 

00 

20 

101 

40 

00 

30 

84 

21 

80 

40 

02 

27 

03 

33 

00.5 

20 

08 

34 

04 

27 

91 

26 

80 

20 

04 

38 

101 

41 

01 

32 

83 

20 

03.8 

46 

01 

64 

86 

28 

04 

37 

88 

47 

77 

26 

76 

20 

7a  8 

28 

80 

31 

05 

61 

ea5 

48 

82 

20 

83.2 

63 

*  From  exposed  thermometer. 
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APPENDIX   37. 

of  the  Signal  Servicei  UniM  States  Army,  for  each  monik  of  the  year  {oompUedfrom  ike 
and  inehuUmg  December,  18d3). 

ihe9nDoiu6t0na| 


June. 

July. 

Atignst. 

September. 

Octolier. 

NoTember. 

December. 

Kax. 

Mln. 

Max. 

Mln. 

Max. 

Min. 

Max. 

Min. 

Mftx. 

Min. 

Max. 

Min. 

Max. 

Min. 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

•  0 

92 

40 

94 

48 

93 

46 

96 

88 

84 

23 

70 

—  10 

63 

—17 

78 

35 
38.5 

97 

"'97' 

"'45' 

"'92' 

'  "46" 

"92" 

29.'3 

■'"83' 

"22*" 

'"63* 

11*  i" 

"m" 

—is" 

101 

86 

102.5 

41 

98 

41 

96 

32 

83 

19 

77 

9 

70 

—  2 

101 

31 

95 

35 

98 

37 

86 

28 

76 

—  16 

62 

—  25 

50 

—42 

72 

30 

72 

35 

68 

39 

62 

35 

54 

28 

67 

22 

45 

12 

94.8 

54 

97.5 

57.8 

06.2 

67 

00.5 

44 

86 

85 

80.5 

20 

71 

1 

93 

45 

99 

53 

91.8 

53 

94 

43 

83 

29 

72 

10 

64 

—  7 

101.8 

57 

105 

62 

106 

61 

97 

48 

92 

29 

84 

24 

77 

7 

97.5 

49 

99 

59 

98 

52 

101 

40 

89 

30 

78 

15 

71 

—  3 

95.6 

47 

96 

53 

95 

53 

96 

41 

82.5 

28 

78 

11 

03 

-7 

eo.7 

31.3 

56 

36.1 

63.6 

89.5 

58.5 

3L3 

49.1 

19.2 

42.9 

13.8 

40.7 

1.4 

98 

33 

101 

46 

104 

42 

95 

27 

90 

10 

65 

-  18 

62 

—21 

101 

27 

107 

37 

108 

34 

95 

14 

87 

—  6 

70 

—  81 

67 

—59 

09 

32 

102 

43 

105 

39 

94 

10 

88 

6 

67 

—  28 

60 

-38 

81.5 

47 

80 

55 

82 

55 

86.5 

41.6 

75.4 

35 

70 

19 

50.5 

—  1 

98 

36 

106 

40 

105 

39 

96 

30 

86 

19 

70 

7 

59 

—  4 

96 

44 

101 

46 

90.8 

47 

101.5 

84 

00 

25 

75 

—  2 

OC 

—12 

102 

63 

98 

68 

101 

69 

06 

57 

05 

49 

89 

30 

83 

18 

92 

40.5 

90 

47.5 

90.8 

44 

86.8 

35 

83 

25 

68.8 

2.5 

62 

—  9 

107 

30 

104 

40 

107 

36 

100 

18 

95 

9 

62 

—  20 

51 

—46 

96 

50 

99 

60 

108 

67 

97 

4A 

88 

24 

80.5 

7 

72—7 

98 

52 

101 

60 

103 

60 

94 

58 

89 

89 

81 

24 

76 

7 

89 

47 

91 

56 

88 

55 

87 

42 

81 

31 

69 

14 

62 

2 

•  83 

43 

69 

45 

69 

46 

90 

45 

75 

42 

73 

38 

71 

40 

94 

65 

94 

69 

96 

09 

94 

64 

89 

49 

81 

83 

78 

22 

100 

00 

104 

67 

97.5 

62 

94 

64 

93 

39 

82 

28 

76 

18 

97 

52 

101 

60 

100.5 

66 

94 

43 

87 

30 

80 

18 

70 

—  5 

95 

51 

101 

57.5 

100.5 

57 

96 

47 

86 

85 

78 

17 

72 

3 

97 

28 

100.5 

87.6 

96 

34 

88 

23 

80 

—  4 

69 

—  20 

64 

—24 

98 

40 

99 

50 

98 

61.4 

93.9 

87 

84 

26 

72 

—  2 

68 

—23 

93 

50.3 

94 

59 

91 

60 

86 

46 

88 

40 

79 

18 

64 

1 

98.5 

49 

103.5 

68.2 

101 

55 

95 

41 

86 

27 

75 

5 

72 

—  8 

96 

40 

96 

49.6 

98.7 

45.6 

98 

38 

87 

26 

72.6 

Zero. 

68 

—12 

98 

48 

103 

54 

98 

60 

98 

37 

86 

25 

74 

—  6 

63 

-12 

110 

49 

108 

60 

103.4 

54 

100 

45 

97 

32 

85 

12 

80 

6 

107 

39 

103 

41 

103 

36 

95 

29 

87 

la 

69 

—  24 

61 

-42 

93 

43 

98 

52 

96.1 

48 

94 

36 

85 

18 

71 

—  8 

63 

-17 

111 

49 

110 

63 

97 

47 

94 

87 

90 

30 

8L6 

6 

80 

1 

97 

36.5 

102 

87.4 

101 

36 

9L8 

29 

92 

19 

66 

6 

60.8 

—17 

95 

38 

102 

42 

101 

40 

91 

29 

77 

6 

68 

-  16 

68.7 

—25 

89 

60 

91 

60 

93 

00 

93 

51 

84 

38 

73 

28 

69 

1 

99 

37 

102.8 

42 

105 

44 

93 

28 

80 

1 

76 

-18 

71 

—25 

95.5 

44 

98.5 

62 

103 

48 

93 

34 

85 

15 

71 

Zero. 

67 

—17 

93 

88 

100 

50 

9&8 

45 

97 

29.8 

85 

22 

69 

Zero. 

65 

—24 

102 

40 

108 

60 

101.6 

50 

99l8 

30 

90 

10 

83 

—  7 

78 

—16 

98 

40 

101 

50.4 

07.3 

41 

94.2 

38 

86 

20 

69 

—  9 

64 

—19 

92.2 

36 

99 

46 

93 

45 

90 

30 

78 

8 

65 

—  29 

61 

—34 

81 

30 

86 

45 

88 

45 

81 

35 

80 

24 

64 

-  13 

64 

-20 

100 

44 

102 

49 

101 

48 

08 

87 

88 

26 

81 

—  5 

83 

—10 

118 

50 

110 

66 

105 

52 

104 

42 

94 

28 

82 

11 

74.8 

—  5 

91 

42 

94 

62 

93 

50 

92 

40 

85 

28 

73 

6 

68 

-11 

88 

34 

92 

42 

89 

38 

84 

26 

76 

17 

61 

-  9 

48 

-23 

101 

50 

100 

61 

101.3 

60 

99.4 

39.6 

94 

39.3 

86 

22 

78.1 

9.5 

97 

64 

97 

69 

98.5 

70 

94 

50 

87 

45 

82 

29 

75 

18 

88 

40 

90 

40 

92 

42.5 

85 

30 

80 

26 

69 

Zero. 

61 

—  4 

101.5 

51 

100 

56 

103 

55 

98 

47 

91 

83 

79 

20 

74 

18 

01 

60 

92 

63 

92 

81 

90 

60 

00 

48 

79 

82 

68 

8 

95 

31 

98 

88 

95 

34 

86 

80 

75 

10 

60 

—  17 

52 

-40 

70 

85 

79 

40 

74 

40 

64 

30 

56 

25 

.  49 

16 

44 

1 

94.1 

34 

99.2 

46 

95.6 

42.7 

93.2 

28.2 

80.9 

21 

64.9 

-6 

58 

-20.5 

96 

45 

101 

68 

101 

48 

94.6 

35 

86 

23 

75 

—  6 

68 

-15 

98 

60 

98 

68 

100 

67 

96 

60 

93 

46 

87.8 

22  . 

79 

14 

lOOlS 

fil 

104 

68 

100 

66 

96 

66 

92 

40 

84 

80 

81 

19 

96 

45 

100 

66 

102 
9S.4 

47 

97 

89 

87 

20 

74 

-.  8 

68 

-23 

M6 

71.S 

87 

7*7 

71 

96 

7L6 

98 

06 

91 

62 

89 

44 
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Febrnary. 

Manh. 

AprU. 

^.  1 

- 

Mat 

V 

I 

80 

67 

81.2 
40 

"22 
Js 

-27 
—42 

31" 
—37 

Max. 

83' 

M 

W 

eo 

70 

Min. 

to 

—23 
85.3 

^18 

Mai. 

83 
8« 
88 
M 
H 

73 

88 
BO 

»a 

50 
88 

Bfl 
78 

Mil. 

29 

18 
30 
29 
39 

3 
30 

-18 

Mat 

Min. 

Maginnia,  Fort.  Mom- 

Jan.      1.187L 
Oct.    1S,187Z 
May  21.1871 
Jnly    1,1870 
July    1,1870 
July    1,1877 
Sept  11, 1871 
May  24,1871 
ADg.20,18Si 
May  23^1878 
Jnly  li:  1882 
May    1,1871 
Feb.  28.1871 
.\ov,    ].1~70 

!■■  ti 

D^.'  li;  1872 

k":  i;is7o 

E-Jis 

Jan.     l!  1871 
Not.   1  1873 
Not.    1,1870 
.1  Ply  25.1874 

Not!  Ift!  1873 
Feb.  15, 1882 

Jnly  IC.  1677 
July    1,1877 
Not.    1.1870 
June  28. 1871 

£!^S 
5:;,  tis! 

Deo.  10.187a 

Mar.  so!  1881 
July    1.1870 

Aug.  18, 1878 

SfVtiolm* 

?£  iiil 

April  1. 1873 
Not.  18, 1873 

71 

B5 

78 

87 

f» 

06 
T8 
84 

80 

53 

73.0 

30 

84 

«.5 
71,6 

43,8 
0 

» 
8 

S3 

i 
r 

CO 

«a 

52 

71 

-4 
22 

3 

15 
-14 

•3 

04 

«« 

88 
H4 

01 

00 

00 

08 

93 

89 
ft2 
B« 
08 
94 
87 

87 
29 

16 

39.5 

S 

28 

21 
<1 

44' 

28 

~S7 
30.E 

6« 

38 
30 

IS 

48.0 

1' 

Kew  Haven,  Conn.  .. 

SSSfc.'S''.::.: 

No»rorii  City 

47  _i-4B 

81     .     18 
67      —11 

North  Platt^iiiebr.... 

III' 

0^(»,Nj^T 

435 

»1 

ISSX:i.::::::: 

7U,2      38     1     87,2 

34          93 

17.5      98 

—21          47 

14          85 

7        88 

Portland,  Ot«g 

P««cotl.  Ari« 

Provlnoelown. Maaa  ... 

3       aa   1   ^7 

70,  5      21  5 

8U         29 

82     .       8 

88      -22.5 
40      "»l 

IH)     .     38 
8«     '     48 
71      -18 

00       ■» 

1'  1' 

02     1     15 

<e   1     a.  5 

«    -3 

BO        11 

85        27 

88 
BO 

83 
87 

na 

90.3 

!i 

80 
ft* 

'?« 

53 

00 
82.S 
90 
89 
lOS 

84.9 

-27 
-14 

U 

29 
20 

24.  Z 
18 

12 

31 
22.6 

28 

li 

00        28 

!'  i 

,1        S! 

i  1  a 

's  i  L 
»U 

88          33.8 
104    !    4L5 

SIS.. 

1  i 

90  '     33.5 

91  80.6 

Bt     1     24 

Saint  Pant,  Minn 

Saint  Vlnoanl,  Minn  .. 
Salt  Lake  (Jii.y.tTiah.. 

iSST^Si:::::::: 

Sandy  Hook.  N.  J 

SanFiaiiolscoiCar,!!, 

Slll,Fm,lnd.T 

32^ 
40 

70      Zero. 
86       'so"' 

4ft,  8~ 
72         1 

72     -    .1 

00     — 

SmlihTllIo,  N.  0 

sfooklon,  Fort'Tei"!!. 
Tbatoher'i  Island,  Mam 
Thomas,  Camp,  Aril  .. 

Dnalaahka.  Alaska... 

Verde,  Fort,  Aria 

Vloksbtirg,  lUao 

WMLSTinVX'Coio 

19 

—21.5 

81         1 

i'lf 

! 
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BtaUans  of  ike  Signal  Service,  United  Siatee  Army,  ^.•— Continaed. 


June. 

July. 

August. 

September. 

October. 

Korember. 

Beoember. 

Max. 

Min. 

Max. 

Kin. 

o 

Max. 

Min. 

o 

Max.. 

Min. 

Max. 

Min. 

Max. 

o 

Min. 

Max. 

Min. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

09 

65 

100 

62 

99 

62 

05 

53 

90 

38 

70 

28 

78 

8 

96 

47 

100 

68 

100 

60 

07.1 

40 

90.5 

25 

80.5 

1L6 

76 

—  6 

98 

40 

101 

62 

96 

44 

02 

81 

84 

18 

70 

-•21 

60 

-87 

90 

46 

104 

63.5 

107 

52 

101 

87 

89 

19 

77 

Zero. 

rr 

—14 

98 

43 

104.8 

48 

106.6 

46 

03.5 

34 

84 

28 

63.2 

13 

63 

-16 

96 

65 

100 

61 

102 

60 

07 

47 

90 

39 

83 

10 

74 

6 

103.6 

.  47 

98.1 

51.2 

99.8 

50 

103.5 

44 

96.5 

42.6 

86 

34.2 

88.2  80 

100 

49 

102 

57 

104.6 

56 

00 

42 

88 

27 

78 

4.6 

74—7 

97 

49 

101.8 

66 

100 

50 

08.3 

40 

88 

28 

80.2 

13 

78 

—  5 

76.3 

36.7 

80.2 

46.8 

83.2 

42.8 

80 

34 

77 

24 

60 

8.4 

61. 6   3. 3 

88 

57 

89.5 

65 

9t 

63 

87 

58 

87 

47 

78 

28 

60    17 

92 

83 

92 

41 

100 

30 

88 

29 

64 

14 

60 

—  10 

68  —14. 

96 

81 

100 

40.3 

96 

34.7 

07 

28 

87 

18 

06 

—  0 

SO 

-20 

100 

64 

99 

60 

102 

69 

08 

44 

92 

29 

82 

16 

74 

8 

94 

40 

05 

50 

98 

42 

04 

32 

83 

22 

70 

-  6 

63 

-21 

100 

61 

101 

63.8 

100 

67 

06 

63 

91 

34 

82 

27 

77 

14 

105.5 

58 

106. 0 

60.8 

103 

61.5 

97 

51.5 

95 

33 

83 

21 

77 

8 

103 

32 

05.1 

43 

93.5 

38 

88 

17 

71 

16 

56 

-  15 

66 

-34 

71 

16 

72 

27 

74 

20 

65 

11 

69 

—  3 

47.3 

-  40 

41 

-47 

09 

49 

101.2 

66.8 

104 

54.7 

98.2 

41 

89 

28 

80.6 

13 

75 

—  2 

98 

42 

06 

51 

90 

46 

100 

35 

86 

24 

71.5 

2 

62 

-  6 

89 

43 

03 

51 

90 

48 

03 

87 

82.7 

27.2 

72 

4 

60.6—  7.6 

97 

65 

06 

69.8 

96.5 

60 

92 

58 

88.7 

40 

82 

31.6 

78    20 

95 

47 

00 

57 

96 

53 

100.2 

36 

88.3 

31 

74 

7 

66.2—  6 

102 

5a 

102.5 

60 

90 

58 

96 

60.6 

80 

31 

80 

20 

78    6 

101 

83 

107 

45 

103 

42 

101 

21 

80 

11 

70 

—  10 

67  —27 

96 

36 

03.5 

40 

86 

41 

81 

31 

73 

23 

50 

21 

60  i   8 

98 

42 

105 

51 

106 

49 

9&8 

30 

87 

15 

74 

—  6 

66  —17 

98 

40.5 

100 

49 

97.6 

49 

93.4 

36 

84 

28 

71 

—  1 

65  —14 

96 

56 

08 

63 

97 

64 

95.6 

49 

04 

41 

86 

26.5 

76  i  23 

97 

64 

07 

64.2 

03 

60 

93 

67.3 

80 

46 

81.3 

28.1 

76    17 

97 

49 

100 

56 

99 

63 

101.5 

43 

87 

81 

77 

8 

70—5 

63 

2 

04 

18 

62 

15 

55 

6 

47 

—  17 

88 

—  36 

30  —37 

98 

39 

102.7 

52 

99.8 

40 

101.6 

35 

01 

28 

70 

4 

60 

—  0 

90 

87 

05 

4a  9 

06.5 

46 

97 

31 

86 

24 

67.6 

—  6 

65 

—14 

04 

42 

07 

51 

95 

48 

945 

37 

83 

28 

66 

—  6 

57 

—17 

99 

42 

05.5 

46 

91 

48 

90 

39 

70 

31 

68 

22.6 

68    8 

102 

82 

03 

42 

99 

38 

00 

29 

86 

18 

76 

—  1 

to  —18 

90 

45.5 

193 

52 

90.5 

63 

170 

45.5 

73 

34.1 

68 

22.8 

53.5—  0.4 

75 

37 

74 

43 

74 

30 

69 

32 

65 

21 

44 

0 

42-0 

105 

47 

110 

53 

110.5 

52 

106 

56 

04 

32 

80 

20 

74    26 

109 

62 

100 

62 

112 

68 

107 

63 

105 

43 

02.7 

30 

88    24 

94 

36 

06 

48 

96 

47 

98 

34 

87 

19 

71 

1 

70  —11 

96.5 

37.6 

97 

40 

94.5 

40.5 

90 

34.6 

76 

22.6 

66 

17.5 

65 

7 

102.5 

48 

103.5 

51 

103 

40 

101 

44.4 

88 

36.4 

76 

27 

68 

216 

99 

48 

104 

67 

106.4 

65 

101. 5 

40 

00 

25 

82 

5 

74 

—17 

73 

22 

75 

33 

67 

32 

66.5 

19 

60 

8 

42 

-  24 

45  —43 

94 

39 

100 

46 

98 

43 

94 

30 

87 

15 

72 

—  24.9 

56  —80 

93 

20 

03 

40 

90 

36 

89. 

17 

77 

11 

67 

—  22  • 

42  —42 

100 

87 

98 

46 

101 

44 

93 

36 

83 

22 

70 

3 

61  —10 

04 

51 

86 

64 

86 

54 

101 

49.5 

02 

44 

85 

38 

82  i  32 

02 

47 

96 

66 

98 

48.5 

05.8 

42 

87 

80 

76 

Zero. 

68  <— 13 

07 

49 

100 

60 

96.2 

55 

101 

46 

b7 

33 

73 

8 

68. 5'—  R 

08 

71 

99.4 

70 

96.9 

69 

01 

66.5 

01.6 

62 

82.3 

5a6 

80.5 

30 

05.2 

48 

83 

49 

89 

50 

02 

50 

84 

46 

78 

41 

68 

34 

100 

60 

105 

66 

100 

63 

06 

54 

01.5 

37 

82 

22 

80 

15 

06 

36 

96 

37 

90 

33 

01 

23.5 

80 

—  2 

60 

—  26.5 

50 

—42 

104 

65 

107 

64 

105 

58 

101 

47 

05 

31 

86 

18 

70 

10 

105 

47 

106 

66 

105 

53 

100 

44 

01 

25 

83 

—  4 

77 

2 

60.6 

38 

67.5 

43 

79 

42.5 

60.4 

84.5 

60.8 

26 

64 

6 

52.8 

0 

97 

53 

100 

61 

97.5 

58 

03 

40 

85 

35 

78 

23 

71 

10 

95.4 

89 

97.5 

43 

101.5 

38 

87 

31 

70.4 

18 

68 

8 

60 

2.8 

94 

48.7 

101.5 

54 

99.5 

52 

04.7 

38 

88 

26 

76 

6 

64 

—14 

106.6 

46 

106 

50 

105 

51 

100 

40 

06 

29 

87.6 

12 

81 

8 

87 

4ai 

89l9 

50 

es 

46.5 

05 

39.5 

81 

28 

66 

0 

67.4 

—  7 

109 

45 

109 

52 

106 

49 

100 

43 

80.5 

26 

81.5 

16 

72 

18 

99 

43 

97 

50 

97 

47 

05 

36 

86 

25 

72 

6 

66 

—16 

65 

84 

78 

37 

78 

36 

68 

33 

62 

24 

58 

10 

50 

12 

109l5 

45 

114 

48 

106 

51 

104 

34 

05 

27.3 

80 

8 

71 

6 

101 

58 

100 

62 

100 

62 

98 

48 

93.4 

34 

84.5 

28 

70 

12 

102.5 

46w5 

102 

57 

101 

SO 

104.3 

38 

02.3 

26 

80 

12.5 

78 

—18 

10(^ 

40.6 

104 

.52 

101 

49.5 

97.5 

35 

90 

19 

77  I—  1 

60 

—  6.5 

100 

62 

103 

62 

90 

56 

96 

47 

90 

32 

83    20 

Si 

10 

97 

38 

ICH 

44 

103 

45 

100 

2rt 

TO 

0 

76  '—  16 

—34 

117 

56 

118 

61 

115 



G4 

113 

50 

.  1«2 

41  4 

01     31 

>           1 

80    27 
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APPENDIX   38. 

Table  Bhowing  ike  highest  temperaiwree  (in  degreee  Fahrenheit)  recorded  at  Signal  Service 

eaohj  to  Deoem 

m 

[Obtained  from  self- 


StationB. 


Albany,  N.T 

Alexander,  Fort,  Alaska. 

Alpena,  Mioh  ..*. 

Apacbe,  Fort,  Aris 


Assluabone,  Fort,  Mont 
Atlanta.  Gra 


Atlantic  City,  N.  J. 


AuguBta,  6a 


Baltimore,  Md 


BamogatCity,  N.J 


B^tbring'B  Island,  Behring  Sea 
Bennett,  Fort,  Dak 


Benton.  Fort,  Mont 
Bismarck,  Dak 


Blook  Island,  B.  I 
Bois6  City,  Idaho 


Boston,  Mass  — 
Brownsville,  Tex 


Bnf&lo,  N.Y.: 

Bnlord,  Fort*  Dak 


Cairo,  HI 

Cape  Henry,  Va. 


Cape  May,  N.  J  . 
Cedar  Keys,  Fla 
Charleston,  S.  C . 


Charlotte,  K.C.... 
Chattanooga,  Tcnn 
Cheyenne,  Wyo . . . 


Chicago,  HI 
•66 


50 

40 

52 

67 

46 
78 

6i 

79 

71 

61 

33 
55 

58 
49 

56 

57 

69.5 
83 


65.5 
47 

70 

78 


58 
77 
80 

70 
73 
63 

05 


1876 

1882, 

1883 

1876, 

1880 

1881, 

1882 

1682 

1879, 

1882 

1880 


1879 

1876 

1874. 
1879, 
1880 
1883 
1882 

1880 
1880 

1883 

1880 

1876 
1876 


1874 
1880 

1876. 
1880  ' 
1876 


1874, 
1876 
1880 

1879 


1879, 
1880 
1879 

1880 


1870 


56 
74 

71 


81 
78 
70 


38 
63 


02 
60 


1882 
1880 


Msifch. 


64 

41 

66 

83 

67 
81 


1880  '  72 


1880 
1674 
1880 


1883 
1882 


1882 
1877, 
1882 
51.51  1882 


64 

64 
85 


63.8 
67 

74 

80 


59 
79 
78 

76.5 

74 

69 

63 


1879 

1880 
1876 


1883 
1882 

1883 

1880 

1880 

1883 

1876- 

1880, 

1882, 

1883 

1883 

1880, 

1883 

1879. 

1880, 

1881 

1876, 

4880 


Year. 


89.3 

76 

73 


33.9 
78 

74 
72 

54 

76 

72 
92 


72 
70 

84 

83 

65 
82 
85 

79 

82.5 

77 

73 


1878 

1883 

1879 

1879 

1882 
1882 

1880 

1882 

1880 

1880 

1883 
1882 

1882 
1878 

1883 

1881 

1880 
1876, 
1879 


>875 
1879, 
1882 
1879 

1879 


1880 
1882 
1882 

1879, 
1880 
1882 

1879 
1876 


April. 


80 

48 


Year. 

1881 
1882 


May. 


76   1881 
89  I  1879 


81 
86 

79 


90 
84 
79 


38 
86 

81 
80 

62 


85 

97 


82.6 
92 

80 

85 


76 
88 
87 

85 
88 
80 

83 


1881 
1880 

1878 


1880 
1881 
1880 


1883 
1882 

1880 
1881 

1883 

1879 

1872 
1878. 
1879 


1983 
1881 

1872 

1876, 

1878. 

1880, 

1881 

1879 

1880 

1880 


1880. 

1881 

1880 

1874 


1873 


92 

61 

91 

93 

79 
91 

89 

100 

95 

91 


43.6 
92 

93 
92 

7a  3 

88 

97 
99 


Year. 


87 
95 

92 

93 

81 
91 
94 

94.4 

93 

88 

89 


1880 

1882 

1874 

1881 

1881 
1879 

1877, 
1880, 
1881 
1878 

1881 

1880 

1883 
1881 

1876 
1880 

1881 

1881 

1680 
1877 

1876 
1880 

1874 

1875 


1874, 

1880 

1880, 

1681 

1878 


1881 
1879 
1874 

1874 
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APPENDIX   38. 

BUUumt  for  each  monfh  of  the  year  {compiled  from  the  commencement  of  observatione  at 
terSl,  18*}.) 

registering  thennometors.] 


Ju 

ne. 
Year. 

July. 

.Angast. 

September. 

October. 
■  0  !  Year. 

November. 

December. 

HighuBt 
on  record. 

0 

0 

Year. 

0   Year. 

0 

Year. 

0 

Year. 

0 

1     1 
Year.'  » 

:    i 

Year. 

92 

1874 

98 

1876, 
1680 

93   1876 

96 

1881 

84 

1881 

70 

1870 

63 

1881 

96 

1881 

78 

1882 

1874 



1 

97 

97 

1876 

92   1878 

92 

1881 

8:^ 

1879 

63 

1874 

56 

I 

1875  \    97 

1874, 

1 

1876 

101 

1883 

102.5 

.1881 

98  I  1879 

96  ;  1883 

83 

1881 

77 

1882 

70 

1881, 
1882 

102.5 

1881 

101 

1883 

95 

1882 

08   1882 

86  1  1882 

76 

l.%0 

62 

1883 

56 

1881 

101 

1883 

94.8 

1881 

97.5 

1881 

96.2  1881 

90.  5j  1881 

8G 

1883 

80.5 

1882 

71 

1879 

97.5 

1881 

93 

1874, 
1880. 

99 

1880 

91.8  1881 

1 

04 

1880 

83 

1881 

72 

1882 

64 

1877 

00 

1880 

1881 

101.8 

1881 

ft 

105 

1878 

105 

1878 

97 

1875 

92 

1883 

84 

1879 

77 

1874, 

,  1875, 

1880 

105 

1878 

97.5 

1874 

99 

1876. 
1879, 
1880 

98 

1881 

101 

1881 

89 

1879, 
1881 

78 

1879 

71 

1881 

101 

1881 

05.6 

1882 

96 

1879 

95 

1874 

96 

1881 

82.5 

1881 

73 

1879 

63 

1875 

06 

1870. 
1881 

60.7 

1882 

1881 

55.0 
101 

1883 
1681 

63.6 
104 

1882 
1881, 

68.5 
95 

1882 
1882. 

08 

"96" 

'i886" 

"*65" 

isai* 

62" 

issi* 

"ioi" 

1881* 

188*2 

1883 

1882 

101 

1881 

107 

1881 

108 

1P81 

95 

1881 

87 

1875 

70 

1873 

67 

1881 

108 

1881 

99 

1883 

It)2 

1881 

105 

1876 

94 

1882 

88 

1879 

67 

187G 

GO 

1881 

105 

1876 

81.5 

1882 

86 

1881, 
1882 

82 

1882 

86.5 

1881 

75.4 

1881 

70 

1881 

59.5 

1882 

86.5 

1881 

08 

1883 

106 

1877 

105 

1883 

96 

187U 

85 

1879. 
1880 

70 

1878 

59 

1870 

106 

1877 

08 

1874 

101 

18R0 

9G.8 

1881 

101.5 

1881 

90 

1881 

75 

1876 

66 

1881 

101.5 

1881 

102 

1878 

98 

1877 

101 

• 

1883, 
1877 

96 

1877, 
1878, 

i8as, 

1879 

05 

1877 

89 

1882 

83 

1875, 
1880 

102 

1878 

02 

1878 

90 

1878 

00.8 

1881 

86.8 

1881 

ai 

1879 

68.3 

1881 

62 

1875 

02 

1878 

107 

1883 

104 

1881 

107 

1882 

100 

1882 

95 

1879 

62 

1879 

51 

1881 

107 

1882, 

1883 

96 

1872 

99 

1874, 
1881 

103 

1881 

07  ^  1881 

1 

88 

1872, 
1881 

80.5 

1882 

72 

1875 

>  103 

1881 

98 

1874 

101 

1876, 
1878 

103 

1881 

94   1875. 
!  1877, 
>16«1 

89 

1879, 
1881, 
1883 

81 

1876. 
1670, 
1883 

76 

1875 

103 

1881 

89 

1873, 
1880 

91 

1872 

88   1873, 
1877 

87   1880 

1 

81 

1879, 
1881 

69 

1679 

62 

1881 

01 

1872 

04 

1880 

94 

1880, 
1881 

96  :  1883 

94  1  1881 

1 

89 

1881 

81 

1881, 
1882 

78 

1881 

06 

1883 

100 

1877, 

104 

1879 

97.5  1681 

04  1  1876 

93 

1883 

82 

1879 

76 

1881 

104 

1870 

1880 

97 

1881 

101 

1879 

100.5  1881  > 

94 

1881 

87 

1879, 

80 

1870 

70 

1879, 

101 

1870 

1 

1881  1 

1881  1 

05 

1881 

101 

1879 

100.5,  1881 

9G 

1881 : 

86 

1879 

78 

1882 

72 

1870  !  101 

1 

1870 

07 

1880. 

100.5 

1881 

96.1  1882 

88 

1875 

80 

1873, 

69 

1876 

61 

1877 

100.5 

1881 

1881 

1874, 

' 

1879 

98 

1872 

00 

1874 

98 

1874 

93.0 

1881 

84 

1870 

72 

1874, 

68 

1875 

00 

1874 

67 

1882 
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TabU  Bkowing  ike  highest  temperatitreB  (in  degrees  FakrehMt)  recorded  at 


Stetkmt. 


CUnooteAgne,  Ya 

Clneiniuiti,  Oliio 

CleTelaad,  Ohio 

Colambiis,  Ohio 

Conoho,  Fort,  Tex 

Coater,  Fort,  Mont 

DAT«nport,  Iowa 

Davii,  Fort,  Tex 

DAjton,  Waeh.  T 

Deadwood.  Dak 

DelAWAre  BreekwAter,  Del 
Denver,  Colo 

Dee  Moinee,  Iowa 

Detroit,  Hioh 

Dodge  City,  Kaua 

Dab!}qne,  Iowa 

Dnluth,  Minn 

Eeatport,  Me 

Elliott,  Fort,  Tex 

ElPeeo,  Tex 

Erie,  Pa 

Becanabo,  Mioh 

Fort  Smith,  Ark 

Galveeton,  Tex 

Grand  Haven,  Mich 

Gruit,  Fort,  Atiz 

Hatterae,  N.C 

Holena,  Mont 

Haron,  Dak 

IndianapoUfl,  Ind 

Indianola,  Tex 

JaoksofiTille,  Fla 

Keokak,Iowa 

Key  West,  Fla 

Kitty  Hawk,  V.C 

KooxTiUe,  Tenn 


Jannary. 


flO 
70 

64 

78 

00 

60 

77 

01 
02 

50 
07 

OS 

05 

70 

02 

61 

51 

81 

74 

73 

45 

08.5 
76 


FebruAry. 


YoAr..  o 


57 

77 

04 


50 


1870 

1874 

1880 
1879 

1880 


1874 

1880 

1880 
1883 

1882 
1882 

1880 

1870 

1870 

1874 

1877 

1874 

1880 

1880. 

1881 

1870 

1879 

1883 
1870, 
1880, 
1882 


1880 
1870 

1882 


1882   71 


78 
72 

72 

87 

06 


«00.7 

79 

04 
02 

00 

72 

08 

00 

78 

07.2 

67 

47 

78 

82 

70 

62 

78.4 
75 


45.6  1882 
1870 


80 
80 

04 
90 
78 
74 


1877 
1870 
1870 


March. 


o  I  Year. 


68 
80 

09 


1883  ;  00 


57^ 
72 


1880  ;  80 


1876, 

1870, 

18T7- 

1879 

1874 


87 
77 
79 


( 


1883 

1883 

1888 

1883 
1880 

1881 


1882 

1879 

I 

1881  ! 
1883 

1880 
1879 

1880 

1880 

1870 

1882 

1877 

1874, 
1878 
1880 

1879 

1883 

1877 

1883 
1882 


72.2  1882 


77 
70 
71 


1876 
1875 
1879 


07   1879 
70  I  1882 


1880 
1879 

1882 


1881 


1882 

1883 : 

1875, 
1880 

1870. 
1883 


1882 
1874 
1880 
1871 


74 

87 

83 
78 

83 
81 

80 

76 

89 

75 

02 

63 

80 

88 

78 

67 


1875 

I  1870 

1881 
1882 


1880 
1879 

1880 

1875 

1879 

1876 

1878, 
1879 
1878 

1880 

1879, 
1882 
1875 

1879 


82.5  1883 
85   1879 


71 
87 

09 


00 


1878 
1879 

1882 


1881 


74.8  1882 
77   1875 

90 


80 
80 
80 
83 


1870 


1882 


1875 


79 

85 

85 

88 
98 

86 

81 

96 

91 
82 

79 
83 

89 

78.5 

02 

84 

76 

83 

90 

98 

88 

05 

8a5 
85 


80 
93 

76 


78 


81.2 
85.3 

91 


91 

86 
91 


1873, 
1874  i 
1878,'  84 
1880 
1882   88 


1881 


1872, 
1878 
1872, 
1883 
1888 
1880 

1881 


1879 

1879 

1880 
1881 

1880 
1674 

1883 

1883 

1880 

1879 

1881 

1877 

1880 

1879 

1883 

1876, 
18H0 
1883 
1878 


1883 
1879 

1881 


1881 


1882 
1883 

1877 


1874, 
1880 


1883 

1881 

1878, 
1880 
1872 


94 
92 

92 

107 

84 


90 
101 

90 

84 

89 
92 

93 

90.6 

96 

94 

91 

80 

94 

101 

91 


93.8 
91 


86 
94 

88 


77 

78.81 
89 

96 

98.61 

92 

90.21 
08 
94 


Year. 


1881 


1874, 
1876 
1879 

1881 
1879 

1880, 
1881, 
1882. 
1883 
1874 

1881 

1880 
1880 

1880 
1874 

1880 

1881 

1879, 
1880 
1874 

1874 

1877 

1880 

1879, 
1881 
1879 

1881 

1883 
1875. 

1877 


1877 
1879 

1881 


1880, 
1881. 
1882 
18^ 
1874, 
1881 
1879 


1878 

1874 
1881 
1880 

isn 
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Signal  Service  aiatUmefor  each  month  of  the  year^  ^o. — Continued. 


Jane. 

Jnlj. 

Avgnst. 

September. 

October. 

NoYember. 

December. 

Higbeet 
on  record. 

o 

Yew. 

o 

Yeur. 

o 

Yew. 

o 

Yeur. 

o 

Yew. 

o 

Yoer. 

0 

Year. 

o 

Year. 

93 

1880 

04 

1881, 
1881 

91 

1881 

86 

1880, 
1881, 
1882 

83 

1888 

79 

1882 

64 

1881 

94 

1880, 
1881 

9aft 

1874 

103.5 

1881 

101 

1881 

95 

1881 

86 

1870 

75 

1870 

73 

1875 

103.6 

1881 

96 

1874 

96 

1878 

9a7 

1881 

96 

1881 

87 

1879 

72.6 

1882 

68 

1875 

oa? 

1881 

93 

1879 

108 

1881 

98 

1881 

08 

1881 

86 

1879 

74 

1879 

63 

1881 

103 

1881 

110 

1882 

108 

1879 

108.4 

1888 

100 

1870 

97 

18n 

85 

1882 

80 

1879, 
1880 

110 

1882 

107 

1888 

108 

1881 

106 

1862 

95 

1888 

67 

1879 

69 

1879 

61 

1881 

107 

1883 

M  . 

1874 

06 

1874 

9&8 

fl 

1881 

94 

1881 

85 

1879 

71 

1874, 
1879 

63 

18n 

98 

1874 

HI 

1881 

110 

1881 

97 

1881, 
1883 

1882 

04 

1883 

90 

1881 

8L6 

1883 

80 

1881 

111 

1881 

97 

1880 

102 

1880 

101 

91.3 

1881 

02 

iIbo 

66 

1883 

50.8 

1881 

102, 

1880 

95 

1880, 
1881 

102 

1881 

101 

1881 

01 

1881 

n 

1680 

68 

1878 

58.7 

1883 

102 

1881 

.  89 

1880 

91 

1880 

08 

1881 

93 

1881 

84 

1881 

73 

1881 

60 

1881 

93 

1881 

99 

1878 

102.3 

1874 

105 

1878 

93 

1878 

86 

1873 

76 

1876. 

71 

1874 

105 

1878 

• 

1670 

96w6 

1881 

9a5 

1861 

103 

1881 

08 

1881 

85 

1879. 

71 

1882 

57 

1888 

103 

1881 

• 

1876 

96 

1874 

100 

1878^^  96.8 

1881 

97 

1874 

85 

1879 

69 

1879, 

05 

1875 

100 

1878 

1882 

102 

1880 

108 

1876 

101.6 

1881 

09.8  1881 

00 

1883 

83 

1876 

73 

1875 

108 

1870 

96 

1874 

101 

1874 

07.8 

1881 

94.2^  1881 

86 

1879 

09 

1874. 

0« 

1877 

101 

1874 

1879 

92.2 

1883 

99 

1883 

86 

1881 

90 

1874 

78 

1879 

65 

1874 

51 

1863 

00 

1883 

81 

1878 

86 

1873, 
1880 

88 

1880 

81 

1881 

80 

1870 

64 

1882 

64 

1877 

88 

1880 

109 

1880, 
1881 

102 

1881 

101 

1881 

98 

1881 

88 

1880 

81 

1882 

83 

1880 

102 

1881 

UB 

1888 

110 

1888 

105 

1882 

104 

1879 

94 

1870 

82 

1883 

74.8 

1881 

113 

1883 

•1 

1874, 
1876 

94 

1878 

08 

1881 

92 

1881 

85 

1870 

73 

1882 

68 

1875 

04 

1878 

88 

1874, 
1881 

92 

1874. 

1878 

89 

1876, 
1878 

84 

1880 

75 

1879 

61 

1874 

48 

1875 

92 

1874, 
1878 

101 

1882 

100 

1882 

101.8 

1883 

99.4 

1882 

94 

1883 

86 

1882 

7a  1 

1683 

101.3  18R3 

97 

1875 

97 

1875 

98.5 

1874 

94 

1875, 

87 

1876, 

82 

1875. 

75 

1870. 

0a5  1874 

1876 

1877, 
1878, 

182ti, 

1883 

1876 

1881, 
1883 

88 

1874 

90 

1878 

92 

1881 

85 

1878 

80 

1870 

69 

1874 

61 

1877 

02 

1881 

101.5 

1883 

100 

1879. 
1880 

106 

1879 

98 

1879 

01 

1878 

79 

1878. 
1879 

74 

1878 

103 

1879 

91 

1882 

92 

1881 

02 

1881, 
1888 

90 

18R1 

00 

1881 

79 

1883 

68 

1880. 
1881. 
1883 

92 

1881, 
1883 

96 

1880 

1 

98 

im 

95 

1880 

86 

1880 

75 

1880 

60 

ira3 

52 

1883 

98 

1880 

911 

18^ 

99.2 

1888 

95.6 

1881 

03.2 

1882 

80.0 

1882 

04.0 

1881 

58 

1881 

99.2 

1883 

96 

18f4 

101 

1881 

101 

1881 

94.5 

1881 

86 

1879 

75 

1879 

68 

1875  101 

1881 

96 

4878 

98 

1872. 
1876- 
1879 

100 

1874. 
1877 

90 

1877 

03 

1877 

87.8 

1882 

79 

1879 

100 

1874, 
1877 

100.5 

1880 

104 

1879 

100 

1874 

98 

1875 

02 

1888 

84 

1875. 
1877 

81 

1875 

104 

1879 

96 

1873 

100 

1874 

102 

1873 

97 

1881 

87 

1879 

74 

1874, 
1882 

68 

1875 

102 

1873 

95.5 

irai 

97 

1880 

9&4 

1881 

95 

1872 

82 

1876 

01 

1876 

88 

1876 

97 

1880 

99 

1880 

100 

1876 

99 

1881 

95 

1880 

90 

1881 

79 

1879 

73 

1875^ 
1879 

100 

1876 

96 

1880 

67. 

100 

30  SI 

1879 
G 

100 

-16 

1881 

97.1 

1881 

oa6 

1879 

80l5 

1881 

75 

1874 

100 

1870^ 
1881 
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Table  $hmomg  Ifte  Mghett  i0mperaiure$  (in  degreea  Fahrenkdi)  reooHM  at 


Btattons. 


LftOro8M,Wls 

LeftTenworth,  Kans 

Lewiston,  Idaho 

Little  Book,  ArX 

Los  Angfilw,  Cti. 

LonisTiUe,  Xr 

Lynchburg,  vm 

Haokinaw  Cl^,  Hiofa..-.. 

Haglnnii,  Tort  Mont . . . . 

Mftrqnette,  Mioh 

Mempbia,  Tenn 

HUwsnkoe,  Wit 

Hobfle,A]A 

HontgomOTy,  JJa 

Hoorbead,  lOnn 

Moont  Washington,  K.  H 

KaahTille,  Tenn 

New  HaTen,  Coon.. 

Ifew  London,  Conn 

Kew  Orleans,  La 

• 

XTewTorkCity 

Korfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wash.  T 

Omaha,  Nebr 

Oswego,  N.Y 

Palestine,  Tex 

Pensaoola,  Fla 

Philadelphia,  Pa 

Pike's  Peak.  Colo 

Pittsbnrg,  Pa 

Port  Hnron,  lllob 

Portland,  Me 

Portland,  Oreg 

Prssoott,  Aria 

ProTlnoetown,  Mass 

BedBlnfCCal 

Rio  Grande  City,  Tex . . . . 
Rochester.  K.T 


Janary. 


65 
60 
78 


71 
72 

87 


46 
6<P 

78 

69 

78 

78.0 

37 
42 

74 

es 

«6 

78 

64 

80 


70 
68 


64 

7&6 


Year. 


1874 

1876 

1880 

1880 

1888 

1876 
1876, 
1870 
1883 
1882 

1888 
1880 
1876 

1871 

1888 

1882 

1888 
1874 

1870 

1876 

1880 
1878 


1876, 
1880 
1871 


1880 
1881 

1870, 
1880 
1874 
1883 
73.6  1882 


67 
80 
76 

64 

68 

68 

71 
46.5 

71.5 
00 


1876 
1870 
1874 

1876 

1876 

1876. 
1877 
1882 
1883 

1880 
1870 
1874 


Febmary. 


66 

78 

68 

77 

86 

77.6 
76 

48 
70 

67 
60 
70 

60 

78 

81.2 

40 
48 

77.4 

65 


80 


Tear. 


81 


oas 

68 


61 
78 
7&8 

75 


7&6 

60 
68 

63 

80 
44.5 

80 
02 
63 


1882 

1876 

1881 

1882 

1881 

1888 
1874 

1883 
1882 

1883 
1877 
1883 

1882 

1883 

1888 

1882 
1883 

1883 

1880 

1880 
1883 

1874 
1871 


1882 
1881 

1880 

1880 
1882 
1883 

1874 

1876 

1883 

1880 

1880 

1881 

1870 
1883 

1883 

1882 
1875 


Maxofa. 


72 

84 

7&5 

88 

00 

70 
70 

50 
60 

68 

70 

86 

70 

86 
86.8 

60 

47 

81.7 
00 

64 
84 

72 
81 


1876 

1870 

1882 

1882 

1870 

1870 
1870 

1888 
1881 

1883 
1878 
1870 

1878 

1870 


ApiiL 


80 

86 

04 

04 

88.5 
01.5 

61 
78 

64 

n 

88 
82 
00 


1882  tM 


1882 
1876 

1882 

1880 

1878 
1870 

1870 
1880 


86 
71 

82 

67 
84 
70.2  1882 


1870 
1881 

1879 

1871 

1882 


75 
48 
80 

78 

65 

76.5 

00 
55 

85 
08 
69 


1880 
1870 
1876 

1875 

1874 

1881 

1870 
1882 

1881 
1870 
1875 


74 
60 

00 

75 


1870 

1880 

1880 

1880 

1881 

1883 
1873 

1883 
1888 

1883 
1877 
1882, 
1883 

1871 

1881. 
1H83 
1880 

1883 
1883 

1872 

1880 


74   1880 


86 

81 
02 


02 

82 

89 

78 

87.5 

87.2 

87 


88 

81.4 

78 

85 

80 
64 

80 
100 
83.5 


1882 


1872. 

1877 

1871 


1880 
1880 

1880 

1872 
1883 
1H8;| 

1872 

1876 

1878 

1883 

1881 

1880 

1870 
1882 

1878 
1878 
1883 


May. 


04 
88 

01 

100 

OS 
04 

70.61 
01 

68 

02 
06 

00 


08 

88 

62 


02 

04 
08 


04 
87 

02 

04 
00 
93 

06 

47 

05 

88 

04 

86 

00 
74.6 


Tear. 


1874 

1874. 
1876 
1881 

1880 

1883 

1881 
1877 

1883 
1881 

1883 
1870 
1879 

1874 

1878 

1875 

1881 

1670. 

1880 

1874, 

1870 

1880 

1881 
1877 


1880 
1880 


1880 
1878 

1880 

1870 
1883 
1881 

1880 

1880 

1881 

1881 

1880 

1878 

1878 
1888 


101.4  1882 
112   1870 


00 


1870 
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S$nioe  tUUiatufvr  took  month  qf  the  year,  ^o.— Cootlnued. 


JVM. 

July. 

Avfiist. 

SoptttBibor. 

Oetober. 

KoTember. 

XXecember. 

Highest 

O 

Year. 

o 

Year. 

0 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

96 

1874 

101 

1674 

86 

1674, 
1881 

88 

1873 

84 

U70 

70 

1874 

60 

1877 

101 

187« 

99 

1875 

104 

1674 

107 

1874 

101 

1682 

69 

1871. 
1874 

77 

1874 

72 

1875 

107 

1874 

06 

1883 

104.8 

1882 

106^6  1882 

86.5 

1688, 

84 

1680 

68.2 

1883 

54 

1880, 

106.6 

1882 

1883 

96 

1888 

100 

1879, 
1881 

108 

1881 

87 

1881 

90 

1681, 
1883 

88 

1882 

74 

1880. 
1883 

108 

1881 

109L6 

1879 

9&1 

1882 

90.8  1861 

108L5 

1863 

0&6 

1879 

86 

18n 

88.2 

1678 

108.5 

U7«, 

1888 

100 

1874 

102 

1874 

104.6 

1881 

89 

1881 

88 

1870 

78 

1879 

74 

1875 

104.6 

1881 

87 

,1874 

10L8 

1881 

100 

1881 

86.8 

1881 

88 

1870 

80.2 

1882 

73 

1873 

101.8 

1881 

76LS 

1888 

8a2 

1883 

88.2 

1888 

80 

1882 

77 

1682 

60 

1882 

5L5 

1886 

88.8 

1888 

86 

1881 

88L5 

1883 

01 

1888 

87 

1881 

87 

1881 

78 

■ 

1882 

60 

1881 

01 

1881. 
1888 

98 

1888 

92 

1882 

100 

1882 

88 

1882 

64 

1882 

60 

1883 

68 

1883 

100 

1688 

05 

1870 

100 

1878 

06 

1870 

97 

1874 

87 

1870 

66 

1874 

50 

1876 

100 

1878 

100 

1881 

99 

1670, 
187^ 
1881 

102 

1881 

96 

1881 

88 

1870 

62 

1870 

74 

1875 

108 

1881 

M 

1872, 
1874 

96 

1671, 
1874, 
1878 

88 

1874 

94 

1872, 
1874 

88 

1«71 

70 

1874, 
1882 

63 

18n 

88 

1874 

100 

1877, 
1882 

101 

1883 

100 

1874 

96 

1881 

01 

1883 

82 

1870, 
1882 

77 

1880 

101 

1888 

105.5 

1881 

106.9 

1881 

108 

1874 

07 

1875 

06 

1883 

88 

1870, 
1882 

77 

1880 

106.0 

1881 

100l8 

1888 

08.1 

1881 

83.5 

1882 

88 

1882 

71 

1882 

55 

1883 

55 

1883 

100.3 

1883 

71 

1878 

72 

1881 

74 

1872 

69 

1680 

60 

1671 

47.3 

1881 

41 

1878 

74 

1878 

80 

1874 

101.2 

1881 

104 

1874 

08L2 

1881 

80 

1870, 
1881 

80.6 

1882 

75 

1874 

104 

1874 

88 

1880 

95 

• 

1876 

90 

1878, 

.1876, 

1881 

100 

1881 

86 

1881 

7L5 

1882 

62 

1875 

100 

1881 

« 

80 

1880 

96 

1876; 
1878 

00 

1878 

02 

1881 

82.7 

1878 

72 

1882 

60.6 

1870 

03 

1876, 
1876 

97 

1881 

06 

1877 

0&5 

1877 

02 

1875, 
1877, 
1881 

88.7 

1883 

82 

1870. 
1882 

78 

1875, 
1870. 
1880, 
1881 

06.5 

1877 

86 

1875 

00 

1876 

06 

1881 

100.2 

1881 

88.8 

1881 

74 

1882 

66.2 

1881 

100.2  1881 

101 

1874 

102.5 

1876 

99 

1881 

06 

1880 

80 

1881 

80 

1870 

73 

1873, 

102.5  1876 

1874, 

' 

1876 

1R70 

101 

1676 

107 

um 

106 

1678 

101 

1881 

69 

1870 

70 

1876 

67 

1878 

107 

1877 

06 

1878 

98.6 

1880 

86 

1882 

81 

1877, 
1670 

78 

1880 

50 

1870 

50 

1880 

05 

1878 

08 

1881 

106 

1874 

106 

1874 

06.8 

1881 

87 

1870 

74 

1874 

66 

1875 

105 

1874 

96 

1875 

100 

1878 

07.5 

1888 

08.4 

1881 

84 

1877 

71 

1876 

65 

1875 

100 

1878 

99 

1882 

96 

1882 

97 

1883 

05.5 

1883 

84 

1883 

80 

1882 

76 

1881 

08 

1882 

97 

1881 

07 

1881 

03 

1880, 
1881 

08 

1881 

80 

1881 

81.  S 

1882 

76 

1880 

07 

1881 

87 

1874 

100 

1876 

00 

1881 

101.5 

1881 

87 

1878, 
1881 

77 

1876 

70 

1873 

10L5 

1881 

68 

1881 

64 

1870 

62 

1878 

55 

1875 

47 

1870 

88 

1878, 
1870 

80 

1877 

64 

1879 

96 

1874 

1017 

1881 

00.8 

1881 

• 

101.6 

1881 

91 

1870 

79 

1876 

60 

1878, 
1875, 
1880 

102.7 

1881 

90 

1878, 
1879 
1878 

06 

1878 

8&5 

1881 

07 

1881 

86 

1870 

67.6 

1882 

65 

1875 

07* 

1881 

M 

97 

1876 

05 

1876 

04.5 

1881 

83 

1870, 

66 

1882 

57 

1881 

97 

1876 

1881 

99 

1876 

05.5 

1876 

01 

1882 

00 

1876 

70 

1876 

68 

1873 

68 

1875, 
1880 

80 

1876 

108 

1878 

106 

1878 

80 

1878 

100 

1870 

86 

1881 

75 

1878 

70 

1881 

103 

1878 

90 

1882 

08 

1882, 
1883 

00.5 

1888 

70 

1862 

78 

1888 

68 

1882 

53.5 

1882 

88% 

1882; 
1883 

105 

1878 

110 

1878 

110.5 

1878 

106 

1877 

94 

1877 

80 

1870. 

74 

1882 

110.5 

1878 

109 

1888 

100 

1877 

112 

1877 

107 

1877 

105 

1877 

08.7 

1883 

88 

1880 

112 

1877 

94 

1875 

06 

1881 

06 

1874, 
1881 

08 

1881 

87 

1870 

71 

1876, 
1870 

70 

1876 

08 

1881 
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Table  9hmDifig  ike  kigheei  iemperaturee  (<fi  degnm  FakfenkeU)  reoorded  at 


BiMebugt  Orag 


SaorameDte,  Oal 

Saint  LiHiia,  Ho 

Saint  MiohMl'a,  Fort,  AImMr. 


SftintPMl^Miiin. 


BatntTiiiooBt»  Ifinn. . 
Salt  Lake  CJ%  Utah. 

SanlMegOiCal 

Sandatky,  Oblo 


Sandy  Hook,  ir.«r. 

Sanfora,  Fla 

San  Franoiaoo^  Cal 
Sayannah,  Qa 


Shaw,  Port,  Moot  • 
Sbraroport,  Iia««>< 
SUt,  Fort,  lad.  Tor 

Sitka,  Alaska 

SmithTUlOk  Xr.  C  .. 


Spokane  Nla.  Waah.  T. 
Springfield,  III 


Stockton,  Fart,  Tex 

Thatoher*a  Uaod,  Haas 


Thomas,  Camp,  Axis. 

Toledo,  Ohio 

Unalashka,  Alaska. . . 
Yerde,  Fort,  Axis.... 


Tioksbnrg,  Hiss 

Washington  City 

West  Las  Animas,  Cob. 

Wilmington,  K.  C 

Tankton,Dak 

Tnma,  Axis 


/annary. 


84 

78 
48.0 

48 


M 

78 
84 


86 
88 


60 

78 

75 

50.8 

78 

47.8 
84 


1878 

1881 
1880 
1888 

1878 

1881 

1878 

isn 

1880 

1874 
1888 
1877 
1878 


1878, 
1880 

1880 

1882, 
1888 
1876 


70 


78 
80 

n 

6L5 

77 

76 


1880 
1880 
1880 

1881 

1878, 
1876 
1882 

1878 

1878 

1874. 
1876 
1888 

1878 

1880 

1878 


FebnuHty* 


88.7 

78.6 
78.8 
41 


48 
68 

88.6 
70 

71 
86 
70.5 
80 


78 
88 

60 

76 
66 

61 
81 

88.1 

78 

68 

81 

68 

80 


1878 
1888 
1888 

1880 

1882 
1878 
1888 
1883 

1874 

1883 

1R83 

1876, 

1880, 

1888 

1888 


68 

8a  61  1876 
78 
48.8 
73 


1878. 
1880 
1888 


1880 

1881 
1882 

1878 

1880 

1881 
1888 

1882 
1878 

1888 
ltf74 
1882 
1880 
1876 

1878 

!k. 


80 

80 
88 
41 


49 

77 
88 
70 

67 

88 
77 
87 


71 

80 

86 

65.8 

74 

74 
78 

82 


85 
75 
50 
80 

85 
79 
77 
84 
87 
160 


1881 


1878 
1878. 
1882 
1878 

1881 

1878 
1878 
1878, 
1870 
1880 
1883 
1879 
1882 


1882 

1882 

1878 

1883 

1876 

1881 
1862, 
1883 
1878 

1880 

1881 
1875 
1882 
1881 

1878, 
1880 
1880 

1888 

1878 

1879 

1879 


ApflL 


84.5  1888 


84 

87.6 

44 


78 
83 
87 
80 

77 

80.3 

81 


80 

98 

96 

66w7 

81 

72 
85 

101 

76 

92 
86 
68 
86 

80 
80 
82.6 
80 
89 
106 


1881 

1888 
1888 

1879, 
1882 
1881 
1874 
1876 
1878 

1880 
1888 
1876 
1873 


1880 
1880, 
1872 

1880 

1888 

1878 

1881 
1883 

1879 

1881 

1881 
1872 
1888 

1879 

1881 

1872 

1882, 
1888 

1880 

1874 
1876 


Hay. 

o 

Tear. 

88.6 

1882 

86 
86 
07 

1888 
1874 
1877 

94 

1874 

86 

91 
94 
92 

1881 

1874 
1879 
1878 

88 
86 

86 
86 

1880 
1883 
1688 
1878 

84 

1881 

101 

1875 

87 

1880 

69.2 

1882 

80 

1881 

84 

88 

1882 
1881 

104 

1879 

86 

1880 

97  , 

1881 

86 

isn 

68 

1882 

97 

95 
98 

1870, 
1880, 
1883 
1874« 
18n 
1880 

91 

1888 

86 

1878 

94 

1880 

10&7 

1888 
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Sigtiml  Service  eUOionefcr  eo/ek  monik  of  ihe  year,  <f«. — Continaed. 


JOM. 

July. 

Aagnst. 

September. 

Ootober. 

Kovember. 

Deeember. 

Higheet 
on  record. 

O 

Ymt. 

o 

Tear. 

o 

Year. 

i 

o 

Year. 

o 

Year. 

o 
86 

Yew. 

o 

Year. 

•8.6 

1878 

87 

1880 

016 

1882 

1 

00   1877. 

78 

1877. 

80 

1878 

1880 

07 

1880 

1870 

1880 

103.6 

1883 

103.6 

1883 

108 

1870 

101 

1883 

88 

1877 

78 

1880 

88 

1882 

1015 

1888 

80 

1881 

104 

1881 

1014 

1881 

101.6  1881 

00 

1870 

82 

1870 

74 

1875 

1014 

1881 

76 

1876 
1874 

76 
100 

1877 
1883 

I 

04 

08 

1880 

04 

1878 

87 

1870 

i 

72  1  1874 

68 

1877 

100 

1883 

06 

1883 

03 

1883 

00 

1882 

80 

1888 

77 

1880 

67 

1883 

42 

1883 

03 

1883 

100 

1883 

08 

1877 

101 

1875 

03 

1875 

83 

187G 

7» 

1882 

81 

1874 

101 

1876 

04 

1877 

88 

1877 

88 

1872 

101 

1883 

02 

1870 

85 

1878 

82 

1874 

101 

1883 

OB 

1880 

08 

1870 

08 

1881 

068 

lif81 

87 

1870 

75   1870 

88 

1870 

08 

1881 

07 

1074 

100 

1878 

00.2 

1881 V 

101 

1881 

87 

1881 

73  i  1881 

816 

1881 

101 

1881 

06 

1883 

00.4 

1888 

010 

1883 

01 

1888 

01.8 

1883 

818,  1888 

816 

1883 

00.4 

1883 

06^2 

1883 

83 

1881 

80 

1870 

02 

1877 

84 

1871 

78  1  1871 

88 

1878 

012 

1883 

100 

1880 

106 

1870 

100 

1878 

08 

1871 

01.6 

1883 

83  1  1875 

80 

1875 

105 

1870 

l(Sn 

06 

1880 

w 

1881. 
1882 

00 

1881 

.01 

1880 

80 

1880 

80 

1888 

50 

1883 

00 

1881 

104 

1876 

107 

1876 

106 

1881 

101 

1881 

010 

1883 

88* 

1882 

70 

1876 

107 

1875 

106 

1881 

108 

1881 

106 

1881 

100 

1881 

01 

1878 

83 

1870 

77 

1880 

108 

1881 

6IL6 

1888 

87.6 

1883 

70 

1881 

814 

1883 

818 

1882 

54.0!  1882 

618 

1868 

70 

188] 

07 

1880 

100 

1870 

07.6 

1878 

08 

1878 

86 

1876, 
1870 

78 

1877 

71 

1876 

100  * 

1870 

06.4 

1883 

07.6 

1882 

101.6 

1882 

87 

1881 

714 

1883 

68 

1881 

50 

1881 

101.5 

1882 

04 

1881 

10L6 

1870 

016 

1881 

04.7 

1861 

88 

1870 

78 

1870 

84 

1883 

101.5 

1870 

1016 

1881 

108 

1870 

106 

18T7 

100 

1870 

08 

1878 

87.8 

1883 

81 

1870, 
1881 

1016 

1881 

87 

1882 

80.0 

1882 

86 

1871 
1870, 
1880 

06 

1881 

81 

1870 

88 

1882 

87.4 

1881 

05 

1881 

100 

1883 

100 

1881 

106 

1882 

100 

1883 

815 

1883 

8L6 

1882 

78 

1881 

100 

1881, 
1883 

Of 

1872 

07 

1872, 
1874 

07 

1881 

06 

1881 

88 

1878 

72 

1871 
1882 

88 

1876 

00 

1872 

06 

1881 

78 

1882 

78 

1881 

88 

1881 

88 

1881 

68 

1881 

60 

1881 

78 

1881, 
1882 

100.6 

1881 

114 

1881, 
1878 

100 

1878 

108 

1883 

05 

1881 

80 

1678 

71 

1878 

114 

1881 

101 

1881 

100 

1881 

100 

1878 

08 

1881 

014  1883 

84.5 

1882 

70 

1873, 

101 

1861 

1876 

1016 

1874 

102 

1870 

101 

1881 

104.3 

1881 

013 

18R1 

80 

1878 

73 

1873 

104.3  1881 

100 

1882 

104 

1883 

101 

1882 

07.5 

1883 

00 

1881 

77 

1883 

82 

1882 

104 

1883 

100 

1880 

108 

1870 

00 

1878 

08 

1872 

80 

1883 

83 

1877, 
1870- 

78 

1870 

106 

1878 

07 

1878 

103 

1883 

108 

1878 

100 

1881 

80 

1870 

70 

1876 

82 

1875 

103 

1878 
1883 

U7 

18to 

U8 

1878 

116 

1870 

118 

1878 

103 

1871 
1870 

01 

1870 

80 

1878 

118 

1878 
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APPENDIX   39. 

TmbU  9haufing  the  lowe$t  temperatur$B  {in  degrees  F<^rekheU)  recorded  at  SigfMl  Service 

each  to  Decern 

[Obtalnod  from  aelf • 


Stations. 


Albany,  IT.  Y 

Alexander.  Fort,  Alaska , 

Alpena,  Hloh 

Apaobe,  Fort,  Arli 

Assinabolne,  Fort,  Kont , 

Atlanta,  Ga: 

Atlantic  City,  H.jr 

Angptta,  Oa 

Baltimore,  Md 

BamegatOity,  K.jr 

Behrins's  Island,  Behxing  Sea 

Bennett,  Fort.  Dak 

Benton,  Fort,  Hont 

Bismarok,Dak 

Block  Island,  B.  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Boffido.  K.Y. 

Boford,  Fort,  Dak 

Cairo,  HI 

OapeHenry,  Ya 

Cape  May;  K.  J 

Cedar  Keys,  Fla...., 

Charleston,  S.  C 

Charlotte.  K.  C 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

Chioago,  111 

Chinooteagae,  Ta 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Colomhos,  Ohio 


—18 

—18 
—37 


—  8 


0 

r-8 

16 

k-8 

-10 
7. 


/anoary. 


—87 

—  4 

-37 

—18 

18 

—  8 


9 


1878 

1882 
1883 


11 
18 


—30 

8 
—10 
—17 
—20 


1888 

1879 

1875 

1878 
1881 

1878 

1883 
1888 
1876 
1883 

1883 
1888 

1882 
1881 

1888 

1883 

1876 
1879 

1879 

1883 
1879 


1879, 
1881 
1881 


1876 


Febroary. 


—18 
—37 

—  9 
-47 

21 

—  6 

88 

3 

-4 

1L8 


—41 
—31 


—  8.6 
27 

•—13 


4 
11 


2 

86 

26 


16 


-28 


1876  —18 


1882 
1879 
1873 
1879 


6 

1 


1876 

1882 
1881 


1880. 

1888 

1881 

1876 

1876 
1873 

1881 

1888 
1881 
1888 
1876 

1881 
1888 

1876 
1888 

1876 

1888 

1876 
1876 

1876 

1881 
1881 


1870, 
1881 
1879 


1888 
1876 

1881 
1876 


— 11.2|  1876 


—  2 


1881 


Haroh. 


—  4 

—  8 
—14 


11 
—18 
27 
10 

22 

6 

10 
18.81 


10 
9 

-7.6 
86 


10 
12 


40 
28 


28 
28 

—17 
—12 

17 
1 
—  2 
14 


1876 

1882 
1878 


1681 
1882 
1888 

1878 

1878 

1878 

1876 

1888 

1881 
1876 
1876 

1888 
1883 

1872 
1880 

1888 

1880 

1878 
1888 

1872 

1881 
1876 


ApxlL 


18 

8 
-2 


16 

7 

26 

19 

81 
28.6 

19 

10.9 

4 

-6 

1 


1874 

1882 
1881 


1883 

1881 

1881 

1876 

1881 
1875 

1876 

1888 

1881 

1876 
1881 


May. 


1881 
17.6  1883 


11 
43 

11 

7 

24 

28 

24 

88 

82 


1879.  28 
1883  ! 
1879,1  25 
1881. 


1883 
1880 

1873 


1888 
1873 
1873 
1888 


2 
17 

36 
18 
16 
16 


1874 
1881 

1881 

1880 

1876 
1876 

1876 

1881 
1881 

1881 
1881 

1876 

1876. 
1879, 
1881 
1881 

1876 

1876 

1881 


28 


20 

89.61 


42 

34 


84 

28.2 
80 
26 
21 

88 
29 

81 
49 


87 

41 


84 

60 

47 


1874, 
1876 
1882 
1883 


1880, 
1888 
1881 


1876, 
1880 
1877 
1876 


1876. 
1880 
1888 
1888 
1883 
1876 

1882 
1878 

1882 
1877 

1876 

1882. 
1883 
1876 

1876 


1888 

1883 
1876 


40.6  1883 


41 

28 
27 

40 
86 


1879 


1874. 
1873 
1879^ 


1880 
1888 


28.8:  1876 


84 


1888 
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APPENDIX   39. 

$tatUm$  for  each  monih  of  the  year  {oommUd  from  tko  oommmoemeiii  of  ohiertafUtM  at 
her  31, 1883). 

regiitosiag  thenaometen.] 


June. 

Jnly. 

Angnat. 

September. 

October. 

IfoTember. 

Deoember. 

Lowest  on 
record. 

0 

Year. 

0 

Tear. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

40 

107^ 

48 

1878 

45 

1875 

33 

1875, 

23 

1876 

—10 

1875 

-17 

1875 

—18 

1875. 

85 

1878 
1882 

1879 

1878 

33.6 

1881 

"45'" 

i870. 
1882, 
1888 

"io" 

i883' 

*'29.'3 

1883 

"23  ' 

*i878* 

Si 

I880' 

—15** 

ioso' 

—27" 

1881,* 
1682 

38 

1880, 
1888 

41 

1879 

41 

1880 

32 

1880. 
1882 

19 

1880 

9 

1880 

-2 

1879 

—  9 

1880 

SI 

1883 

35 

1881 

87 

1881 

28 

1883, 
1888 

—16 

1881 

—25 

1880 

-42 

1880 

—47 

1883 

M 

1879 

57.8 

1882 

57 

1879 

44 

1879 

35 

1878 

90 

1881, 
1883 

1 

1880 

1 

1880 

45 

1878 

53 

1880 

58 

1879 

43 

1875 

29 

1S70 

10 

1875 

—  7 

1880 

—  7 

1880 

UT 

1882 

62 

1870 

01 

1874 

48 

1876 

29 

1873 

24 

1873 

7 

1880 

7 

1880 

49 

1878 

50 

1876, 
18R2 

62 

1874 

40 

1878, 
1879 

30 

1878, 
1876, 
1879 

15 

1880 

—  3 

1880 

-6 

1881 

47 

1878 

53 

1879 

53 

1879 

41 

1875 

28 

1876 

11 

1875 

—  7 

1880 

-10 

1875 

8L3 

1888 
1882 

30.1 
40 

1883 
1882 

39.5 
42 

1883 
1883 

84.8 
27 

1888 
1883 

W4«  W 

83 

"io" 

1880* 

—is" 

im 

— ii" 

'iffio' 

II42  * 

*i888' 

tr 

1881 

87 

1874 

84 

1881 

14 

1878 

—  6 

1881 

—31 

1875 

PB 

1880 

^-59 

1880 

32 

1875 

48 

1888 

89 

1875 

10 

1876 

6 

1874, 
1878 

—28 

1875 

—38 

1879 

-88 

1879 

47 

1881 

». 

1883 

55 

1881 

4L5 

1888 

85 

1880 

19 

1880 

—  1 

1888 

—  4 

1882 

38 

1882 

40 

18d3 

39 

1881 

30 

1881, 
1882 

19 

1878 

7 

1880 

—  4 

1879, 
1882 

-27 

1883 

44 

1876 

46 

1874 

47 

1880 

84 

1879 

25 

1879 

—  2 

1875 

—12 

1888 

—18 

1882 

03 

1877 

68 

1877 

69 

1881. 
1879 

57 

1883 

49 

1879 

30 

1880 

18 

1880 

18 

1880, 
18KI 

40.5 

1879 

47.5 

1878 

44 

1880 

33 

1878 

25 

1876, 
1879 

2.5 

1875 

-  9 

1880 

—13 

1875 

80 

1888 

40 

1888 

30 

1883 

18 

1883 

9 

1881 

-20 

1881 

-46 

1870 

—46 

1879, 
188» 

60 

1877 

00 

1883 

67 

1880 

42 

1876 

24 

1873 

7 

1872 

—  7 

1872 

—11 

1875 

52 

1882 

00 

1881 

00 

1874. 
1879, 
1881 

58 

1880 

89 

1875. 
1876, 
1880 

24 

1880 

7 

1880 

7 

1880 

47 

1870 

56 

1880 

55 

1882 

42 

1871, 
1875 

31 

1873 

19 

1875 

.  2 

1880 

1 

1879 

05 

1880 

60 

1881 

09 

1881 

64 

1880 

49 

1880 

33 

1881 

22 

1880 

22 

1880 

»  . 

1878. 
1879 

67 

1878. 
1881, 
1882 

62 

1879 

64 

1879 

89 

IffTS 

28 

1873, 
1881 

13 

1880 

18 

1880 

52 

1880 

60 

1882 

56 

1879 

48 

1879 

30 

1879 

18 

1080 

—  5 

1880 

—  5 

1880 

51 

1879 

57.5 

1A82 

57 

1879 

47 

1879, 
1880 

35 

1879, 
1880 

17 

1883 

3 

1880 

3 

1880 

28 

1876 

37.6 

1882 

34 

1870 

23 

1876 

—  4 

1878 

—20 

1875 

-M 

1879, 
1880 

-38 

1875 

40 

1875 

50 

1873 

51.4 

1882 

37 

1872, 
1876 

25 

1878 

-2 

1872 

-38 

1872 

-23 

1872 

SOlS 

1882 

50 

1882 

60 

1880, 
1881 

46 

1882 

40 

1880 

18 

1880 

1 

1880 

1 

1880 

49 

1877 

5&2 

1882 

55 

1872, 
1875 

41 

1875 

27 

1873 

5 

1880 

—  8 

1872 

-10 

1879 

40 

1879 

4ao 

1883 

45.6 

1878 

38 

1875 

26 

1876 

Zero. 

1880 

—12 

1872, 
1880 

—17 

1873 

48 

1879, 
1883 

M 

1882. 
1683 

50 

1883 

37 

1879 

23 

1879 

—  5 

1880 

—12 

1880 

-20 

1879 
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TahU  showing  ike  lowest  temperatures  (in  degrees  Fahrenheit)  recorded 


Stetions. 


Conobo,  Fort,  Tex . 

Caster,  Fort  Mont. 
DftTenport,  Iowa  .. 


Dftyie,  Fort;  Tex . 
DaytoD,  Waah.  T. 
Deadwood,Dak.. 


Delawere  Bieekwmter,  Del 
Denver,  Colo 


Dee  ICoines,  Iowa 
DetToii,^ioli.... 


Dodge  City,  Xjae 
Dnbaqne,  Iowa  . . , 


Dnlnth,  Minn. 
SaetportfMe. 


EUiolt,  Fort,  Tex 


£1  Pano,  Tex 
Brie,  Pa 


Eeoataaba.  MIoh . 

Fort  Smith,  Ark 
GalveatoD,  Tex. . 


Orand  Haren,  If  leh 


Grand  Fork,  Aria 
Hattera^K.  C  ... 


Helena,  Mont. 


Hnron,Dak , 

Tndiaiiap<dis,  Ind 


Indlanola,  Tex . .. . 
Jackaonvllle,  Fla 
Keokuk,  Iowa..., 


Key  West^Sla 


Kitty  Hawk,  K.O. 


Janoary. 


Year. 


—  1 
—81 


Zero. 
—33.5 
—80 

10 
-20 


-16 

—20 
—26.2 

-88 

-20 

-18 

6 
-16 


-26 

2.61 
20 


-12 

10 
28 

-84 

-80.8 
-22 

16 

24 

-20 

48 

11 


KnoxTUle,Tenn...;. —14 

LaCroeeebWia 

Leavenworth,  Kans <.... 


Lewlaton,  Idaho. 


littte  Book,  Ark 
Loe  Angelet,  Oal 
Loaievi]le,Ky... 


1881 

1881 
1888 

1881 
1883 
1883 

1882 
1876 

1888 

1876. 
1879 
1888 
1888 

1876 

1874 


1888 

1881 
1876 


1881 

1888 
1888 


1873 

1883 
1881 

1883 

1883 
1879 

1873 

1873 

1876. 
1879 

1879 


1879 

1877 
1873 
1873 


Febmary. 


—88 
—16 

9 
—24 
—32 

7 
—22 

—28 

—20 

—20 
—31 


-20 


-10 

12 
-16 


8 
80 


-24 

17 
20 


-81.8 
-  8 

21.6 

82 

11 

66 

11 


Tear. 


-14.2,  1888 


12 

80 

-10 


1883 

1880. 
1888 

1876, 
1879 


—12 


-18.6  1883 


1883 

18a3 
1&75 

1883 
1883 
1883 

1881 
1883 

1888 

1876 

1883 
1^6 

1876 

1876 

1883 

1881 
1875 


1876 

1883 
1863 


1876 

1883 
1781 

1883 

1883 

1875 

1883 

1875. 
1878 
1878 


1872, 

1877, 
1878 
1881 


1878 
1876 
1883 


22 

28 

Zero. 


1881, 
1883 
1883 

1876 


March. 


10 

-23 

-  8 

17 
8 

-  6 

19 
-10 

-3 

-7 

-  8 
■10 

■26 

-  4 

-2 

21 
2 


-20 

28 
34 


Year. 


April. 


1880 

1880 
1878 

1880 
1880 
1879 

1888 
1880 

1880 

1872 

1880 
1875 

1875 

1888 

1880 

1880 
1877, 
1883 

1876 

1883 
1875 


Zera  1873, 

1876 

21   1882 

82  ,  1881, 

I  1883 

-  2  I  1882 


-  7.8| 
9 

32 

31 

-  2 

63 

20 

0 

-23 

2 

12 

82 
35.3 
3 


1883 
1877 

1880 

1873, 
1876 
1878 


1873 

1878 

1873 
1878 
1878 


29 

12 
16 

26 
21 
11 

85 

4 

U 

8 

13 

14 

8 
2 

20 

29 
11 


2 

87.2 
44 


29 
31 


10.2 
19 

82 

37 

20 

81 

29 

24 
10 
18 


1880  80 

I 
1880,   29 

1881  I 

1882  I  39 


1873 


II 


1882 

1888 
188L 

1882 
1880 
1880, 
1881 
1681 
1876 

1881 

1876 

1881 
1876 

1874, 
1681 

1874 


1881 

1882 
1881 


1888 

1883 
1873 


1874 

1879 
1881 

1881 

1862 
1875 

1876 

1881 

1876, 
1881, 
1879 
1873, 
1881 

1881 


1875, 
1881 
1881 

1881 


1880 

1881 
1888 
1875 


May. 


1 


46 


40 
30 

21 

40 

27 


29 

84 
27 

26 


88 

41 
82 

20 

45 
54 

28 

37 
47 

26 

28 
31 

61 

48 

89 

68 

42 

• 

87 
29 
81 


44 

39.6^ 
86 


1878 

1888 
1876 

1880 
1881 
1888 

1880 
1872. 
1873 
1882 

1876 

1877 
1876 

1876 


1882 

1888 
1876k 
18n, 
1882. 
1888 
1882 

1883 
1876 


1876 

1882 
1882 

1888 

1882 
1877 

1872 

1877 

1876 

1877 

« 

1878. 
1877 

1880 

1876 

1876 

J881 

1883 

1883 

1875, 
1876 
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«l  Signal  Serwiee  Biatlonsfor  each  month  of  the  jfear,  ^c. — Con  tinned. 


i 


JniM. 

JToly. 

Aagost. 

September. 

October. 

NoTember. 

December. 

Loweet  on 
reoorcL 

o 

Year. 

o 

Year. 

o 
64 

Year. 

o 

Year. 

o 

Year. 

0 

Year. 

o 

Year. 

o 

Year. 

49 

1879 

60 

1877. 
1880 
1888 

1880 

46 

1882 

82 

1878 

12 

1880 

6 

1880 

—  1 

1881 

B9 

1883 

41 

86 

1883 

29 

1880 

10 

1879 

-24 

1880 

—42 

1880 

-42 

1880 

48 

1878, 
1882 

68 

1880. 
]883 

46 

1875 

86 

1870 

18 

1873 

—  3 

1875 

-17 

1873,-23 
1876 

1888 

49 

1681 

63 

1881 

47 

18S2 

87 

1883 

80 

1880 

6 

1880 

1 

I860 

Zero. 

1881 

3&i 

1883 

87.4 

1881 

36 

1883 

29 

1881 

19 

1881 

6 

1881 

—17 

1879 

—24 

1883 

88 

1880 

42 

1883. 
1880 

40 

1882 

29 

1P60, 
1881 

6 

1880 

-16 

1880 

-25 

1878 

-32 

1883 

80 

1882 

69 

1882 

60 

1881 

51 

1882 

38 

1880 

23 

1880 

1 

1880 

1 

1880 

87 

1888 

42 

1878 

44 

1876 

28 

1873 

1 

1678 

—.8 

1877 

—25 

1876 

-29 

1875 

44 

1882 

62 

1882 

48 

1879. 
1888 

34 

1870 

16 

1878 

Zero. 

1880 

—17 

1 

1880 

—26 

1888 

88 

1875 

60 

1873. 
1883 

46 

1675 

29.8 

1683 

23 

1678 

Zero. 

1880 

-24 

1878 

-24 

1872 

40 

1879 

60 

1877 

50 

1880 

80 

1876 

10 

1878 

—  7 

1880 

-15 

1876 

-20 

1883 

49 

1877 

60.4 

1882 

41 

1875 

88 

1873 

20 

1873 

~9 

1875 

—19 

1876. 
1879 

-31 

1876 

96 

1875^ 
1876 

46 

1876 

46 

1876 

80 

1879, 
1883 

8 

1878 

-29 

1875 

• 

—34 

1879 

-" 

1875 

80 

1876 

46 

1862 

45 

1880 

86 

1876 

24 

1881 

-13 

1873 

-20 

1875 

-20 

1874« 
187&, 
1876 

44 

1880. 
1882 

46 

1880 

48 

1880, 
1682 

87 

1880 

26 

1880 

-5   1880 

-10 

1879 

-12 

1883 

60 

1881 

66 

1880 

52 

1880 

42 

1880 

28 

1882 

11  :  1880 

-  5 

18H0 

-  5 

1880 

48 

1879 

82 

1888 

60 

1883 

46 

1879 

28 

1876 

6  •  1880 

-11 

1880 

-16 

1676 

84 

I87&, 

42 

1875 

38 

1875 

26 

1883 

17 

1878 

-9   1880 

-23 

1880 

-32 

1875 

1879 

. 

iO 

1888 

61 

1882 

60 

1883 

39  6  1883 

39.3 

1888 

22 

'1883 

0  5 

1882 

2.9 

1881 

64 

18n 
1879 

69 

1880 

70 

1877, 
1880. 
1882 

59 

1875 

43 

1873 

29 

1880 

18 

18R0 

16 

1880 

40 

1878, 

46 

1673 

42.6 

1875 

80 

1879 

36 

1876 

Zero.  1880 

-  4 

1876 

-24 

1875 

1879 

51 

1882 

66 

1880 

56 

1882 

47 

1681 

33 

1881 

20 

1880 

18 

1880 

10 

1883 

60 

1882 

68 

1881 

64 

1881 

60 

1888 

48 

1882 

32 

1881 

8 

1880 

8 

1880 

81 

1880 

88 

1880 

84 

1880 

80 

*1880, 
1882 

16 

1881 

-17 

1880. 
1881 

-40 

1880 

-40 

1880 

84 

1888 

46 

1883 

42.7 

1883 

28. 2>  1883  1 

21 

1881 

-  6 

1K81 

-20.5 

1883 

-31.8. 

1883 

46 

1877. 
1882 

68 

1883 

48 

1676 

36 

1875 

28 

1878  -  5 

1880 

-15 

1870 

-22 

1879 

60 

1877 

68 

1877 

67 

1880 

60 

1878 

46 

1873.   22 
1880 

1880 

14 

1880 

14 

1880 

61 

1875^ 
1879 

68 

1870 

66 

1874. 
1875 

56 

1874 

40 

1873 

30 

1873 

19 

1880 

10 

1883 

46 

1877 

66 

1873, 

47 

1875 

89 

1875. 

26 

1873 

-3 

1872 

-22 

1872  1-22  ' 

1872 

1880. 

1870. 

1883 

isai 

7L9 

1882 

72.7 

1883 

72 

1683 

7L5  1888 

66 

1873. 

52 

1873 

44 

1876 

4t 

1876 

1876 

56 

1877. 
1678 

62 

1881. 
1882 

62 

1879. 
1881. 
1882 

58 

1876 

38 

1876 

28 

1879 

8 

1880 

8 

18f0 

47 

1878 

68 

1882 

60 

1879 

40 

1871 

26 

1876 

U.5 

1872 

-  5 

188U 

-14 

1877 

46 

1076 

86 

1888, 
1880 

44 

1875 

81 

1873 

18 

1873 

-21 

1676 

-37 

1872 

-43 

1673 

46 

18n. 
1882 

6a6 

1882 

62 

1871. 
1R79. 
1880 

87 

1876 

19 

1873 

Zero. 

1873 

-14 

1880 

-29 

1871 

48 

1689 

46 

1880. 
1881. 

45 

1882 

34 

1883 

28 

1861  j  13 

i     I 

1880 

-16 

1879 

—16 

1 

1879 

1882 

1 

1 

66 

1888 

61 

1888 

60 

1880, 
1882 

47 

1881 

30 

1880 

10 

1880 

6 

1880 

6 

1880 

1 

1 

47 

1878 

6L8 

1881 

60 

1883 

44 

1880 

42L5 

1879 

84.2 

1 

1881   30 

1878, 
1870 

28 

1  1883 

1 

49 

1875 

57 

1882 

66 

1880 

42 

1875 

27 

1878  i   4  5 

1872—7 

1880 

-10 

i  1876. 

1 

1876 

1 

1 

1 

{ 

i 

!  1879 
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TabU  ihowing  ike  lo¥fe$i  f0iiip«.ra<iirM  (in  degrtw  Ftktmfiktii)  recortUd 


Stetkms. 


LyncbbuiK,  Tft. 


HMkinawCitT.Hioh 
Mftoon, Ftort,  II.  C  .... 


ICftglnnls,  Fort,  Kont. 


MarqneUe.Mioli 
Hemphill,  Tenn  . 


HUwaukM.  Wia. 


MobUe.Al». 


MAntgfMnery,  Al» 

Moorhead,  Minn 

Moant  Washington,  If .  H 

NaahTille,  Tenn 

New  HaTen,Conn 

New  London,  Conn 

Kew  Orleana,  La 


New  York  City.... 

Norfolk,  Ta 

North  PUtte,N6br. 
Olympia,  Waah.  T. . 


Omaha,  Nebr.. 
Oawejco,  N.  Y  . 
Palestine,  Tex 


Penaacola,Ila... 
Philadelphia.  Pa 


Pike's  Peak,  Colo 


Pittsbnrg,  Pa. 


Port  Huron,  lOoh. 

Portland,  Me 

Portland,  Oreg  .... 


Prf  scott,  Aris 

Provinoetown,  Mass 
BedBlnfl;Cal 


Bio  Grande  City,  Tex 
Soohesier,  N.  Y 


Bosebnrg,  Oreff  . 
Saoramento,  Cal. 
Saint  Looia,  Mo. 


Jaanaiy. 


4 
0 


IB 

U 
-42 


-  8 

-14 

-10 

90 

-6 
8 

-«7 

9 

•2S.1 
-18 
7 

29 
-8 

-87 

^12 

-14.7 

-11.5 

8 


-17 
8.61 

19 


19 

-12 

12 
82 
-16 


urn 

1888 

1883 

1883 

1881 
1876 

1875 


1879 

1873. 
1879 
1888 

1875 

1877 

1878 

1882 

1879 

1876 

1879 

1881 

1883 

1888 
1882 
1883 

18R1 
1875 

1888 

1875 

1888 
1882 
1875 


1880 
1883 
1883 


1881 

1878 

1888 
1888 
1875 


Febmary. 


Year. 


-11 
20 

-85 

-27 
18 


-88 
-42 
9 
-  4 
•  6 
825 

'  4 

9 


8 

-24.9 
-10 
18.51 

81 
-  1 


-87 
-19 

-20 

-7 
7 


-11 
18.5 
23 


-12 

9.4 
22 
-8 


1875 


1881 

1883 

1875 
1875 

1875 


1875, 
lb70 

1875 

1881, 
1888 
1878 

1875. 
1878 
1881 

1871 

1875 

1878 

1875 

1888 

1888 

1888 
1875 
1883 

1881 
1881, 
1876 

1875 
1875 

1875 

1874, 
1878 
1888 


1880 
1883 
1888 


1880 

1875 

1888 
1883 
1875 


Mareh. 


17 
-  9 


1876 
1883 


80.3  1888 
-1  I  1888 


-14 

18 

-8 


31 

25 
-22 

-49 
U 

3 

8 
88.51 

8 

18 

-21 


-7 

-11 

84 


-29 


-8 
-7 
86.51 


-  8 

7 

28 


-7 

19 

29 

8 


1875 
1876 

1873, 
1877 


1873, 
1876 

1873 

1883 

1872 

1878 

1883 

1888 

1878 

1872 

1872 

1880 

1880 

1880 

1872 

1882, 

1888 

1881 

1872 

1875 

1877 

1875 
1872 
1880 


1876 
1883 
1880 


1880 

1872 

1880 
1880 
1878, 
1876 


ApriL 


25 

8 

80 

14 

8 
27 

12 


80 
-18 
-18 


May. 


Year,  o 


1881 

1883 
1881 

1888 

1875 
1881 

1875 


1881 

1881 
1881 
1874 


2&5  1875 


16 
19 
88 

20 

27 

12 

28 

6 
18 
48. 


] 


1874 
1874 
1881 

1874 

1875, 
1880 
1875 

1880 

1881 
1874 
1882 


84   1881 
17.5!  1874 


-21 

14 

7 
14 
28 


18 
28 
84.9 


48 

11 
29 


1875 

1875 

1876 
1874 
1876 


1878 
1882 
1882 


1881 
1879 
1878 


87 

28 

48 

19 

22 

41 

25 


47.8 

44 

26 
—  I 
87 


1876 

1883 
1882 

1883 

1875 
1888 

1875 


1883 
1882 
1880 
1877 


80.5  1882 


f 


82 
66 

84 
38 

30 

80 

28 
81 
60 

46.6 
86 

-  8 

27 

2&2 
84 


89.8  1888 
22   1875 


84 
87 


49 

28 

88 
80 
82 


1876, 
1882 
1871, 
1877 

1876, 
1880 
1876 

1875 

1882 

1875 
1776 
1882 

1883 

1880 


1875 


1876 


1882 

1878, 
1876 
1878 


1877 
1882 
1879 


lan 

1880 

1880 
1880 
1875 
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•I  Signal  SmvU9$tmthmf9r  eaek  vumtk  of  ihe  year,  ^e.— Continued. 


June. 

July. 

Angfu^ 

September. 

October. 

KoTember. 

Deoenibeir* 

On  record. 

o 

Year. 

0 

Tear. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 
1880 

0 

Year. 

o 

Date. 

49 

1880 

55 

1876. 

60 

1874 

40 

1875, 

88 

1879 

13 

—  5 

1880 

—  5 

1880 

1882 

1879 

86^7 

1883 

46L8 

1883 

42.8 

1883 

34 

1883 

24 

1883 

&4 

1883 

3.3 

1883 

—11 

1882 

87 

1883 

65 

188L, 
1883 

63 

1881, 
1883 

58 

1882 

47 

1882 

28 

1881 

17 

1882 

17 

1882 

83 

1883 

41 

1882 

30 

1888 

29  - 

1882 

23 

1882 

—16 

1883 

-14 

1882, 
1883 

-35 

1883 

81 

1881 

40.3 

1883 

37 

1879 

28 

1883 

18 

1878 

..9 

1875 

—20 

1880 

-27 

1875 

M 

1879 

60 

1882 

59 

1880 

44 

1875 

29 

1878 

16 

1877, 
1880 

3 

1876, 
1880 

2 

1875 

40 

1875. 
1879, 
1882 

60 

1875, 
1876, 
1880, 
1883 

42 

1875 

32 

1876 

22 

1878 

—  6 

1880 

-31 

1872, 
1880 

—25 

1875 

61 

1879 

63.8 

1882 

67 

1870 

53 

1871 

34 

1873 

27 

1872. 
1877, 
1881 

14 

1880 

14 

1880 

66 

1879 

60.8 

1882 

61.5 

1879 

51.5 

1876 

33 

1873 

21 

1882 

8 

1880 

8 

1880 

32 

1883 

43 

1883 

38 

1882 

17 

1883 

15 

1893 

-15 

1881 

—34 

1888  -42 

1883 

15 

1878. 
1879 

27 

1883 

30 

1876 

11 

1879 

—  3 

1881 

-40 

1875 

-47 

1876  -49 

1872 

49 

1877 

56.3 

1882 

51.7 

1883 

41 

1875 

•  28 

1873 

13 

1872 

—  2 

1876  —8 

1877 

42 

1876, 

51 

1879 

46 

1880 

35 

1879 

24 

1879 

2 

1875  p6 

1883 

-14 

1873 

1881 

48 

1876 

51 

1879 

48 

1874 

37 

1879 

27.2 

1888 

4 

1875 

—  7.5 

1883 

-10 

1882 

65 

1879 

69.8 

1882 

69 

1879 

58 

1871 

40 

1873 

31.5 

1881 

20 

1870, 
1880 

20 

1870, 
1879, 
1880 

47 

1878» 
1879, 

57 

1873 
1882 

63 

1874 

36 

1873 

31 

1876 

7 

1676 

—  6 

1880 

—  6 

1875. 
1880 

53 

1876 

66 

1876, 
1877 

58 

1674 

50.5 

1875 

31 

1876 

20 

1872 

6 

1880 

6 

1880 

83 

1876 

45 

isn. 

1882 

42 

1876 

21 

1876 

11 

1878 

-10 

18n 

—27 

1879 

—29 

1883 

36 

1880 

40 

1882 

41 

1880, 
1882 

31 

1877 

20 

1881 

21 

1882 

8 

1879 

8 

1879. 
1883 

42 

1877 

51 

1873 

49 

18T7 

30 

1873 

15 

1878 

—  6 

1875 

-17 

1879 

-24  9 

1883 

46lS 

1875 

49 

1875 

49 

1875 

36 

1879 

28 

1879 

—  1 

1875 

—14 

1876 

—14 

1875 

55 

1882 

63 

1882 

« 

1882 

49 

1883 

41 

1883 

26.5 

1882 

23 

1882 

7 

1883 

64 

1881 

64.2  1882 

69 

1881 

67.3 

1882 

46 

1880 

28L1 

1881 

17 

1880 

17 

1880 

49 

1873. 
1878, 
1879 

56 

1883 

>  63 

ISTi 

48 

1879 

31 

1873 
1876 

8 

1875 

—  5 

1880 

-6 

1875, 
1880 

2 

1882 

18 

1876 

15 

1882 

6 

1876 

—17 

1878 

-36 

1880 

-87 

1878 

-37 

1878, 
187.% 
1883 

39 

1879 

62 

1874 

49 

1876 

35 

1879 

28 

1873, 
1878, 
1876 

4 

1880 

-9 

1880 

-12 

1875 

37 

1877 

4&9 

1883 

46 

1875, 
1879 

31 

1879 

24 

1879 

—  6 

1880 

—14 

1880 

—20 

1875 

42 

1875 

51 

1876, 
1882 

48 

1774 

37 

1875 

28 

1876. 
1879 

—  6 

1875 

-17 

1872 

—17 

1872 

42 

1880 

46 

1875. 
1880 

43 

1876 

39 

1873. 
1877. 
1882 

31 

isn 

22.5 

1880 

3 

1870 

3 

1875, 
1879 

82 

1880 

42 

1870 

38 

1876 

29 

1880 

18 

1880 

—  1 

1880 

—18 

1879 

—18 

1879 

415 

1882 

52 

1883 

58 

1883 

45.5 

1883 

841 

1883 

22.8 

1883 

—  0.4 

1883 

—  0.4 

1883 

47 

1860 

58 

1881 

52 

1881 

60 

1878, 
1881. 
1882 

32 

1881 

26 

1880 

25 

1878, 
1879. 
1882, 
1883 

19 

1883 

68 

1877, 
1883 

62 

1877. 
1888 

68 

1879. 
1883 

5.1 

1883 

48 

1878, 
1879 

80 

1880 

24 

1880 

19 

1881 

36 

1879 

48 

1873 

47 

188i 

34 

1878, 
1879 

19 

1879 

1 

1875 

—11 

1871 

—12 

1873, 
1875 

37.5 

1880 

40 

1879 

40.5 

1882 

846 

1881 

22.5 

1881 

17.5 

1880 

7 

1879 

7 

1879 

48 

1881 

51 

1879 

49 

1880 

444 

1882 

86.4 

1881 

27 

1880 

28.5 

1878 

22 

1883 

48 

1877 

67 

1876 

66 

1875, 

40 

1875 

25 

1873 

5 

1873 

—17 

1872 

—17 

1872 

1 

1879. 

1 

1880 

252 
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Table  ehawing  ike  lowest  tempentturee  ({»  degreee  Fahrmiheit)  reearded 


Btotifflw 


Sftint  Hioli«el*8,  JPort, 

Saint  PmiI,  Minn 

Saint  Yinoent,  Minn  . 


Salt  Lake  City,  Utah. 
San  Diego,  Cai 

Sandnsky,  Ohio 


Sandy  Hook,  N.J. . 

Sanford,  Fla 

San  Francisoo,  Cal. 


SaTannah,  Ga 


Shaw,  Fort,  Hont 
SbioTeport,  La.... 


Sill,  Fort,  Ind.  Ter. 

Sitka,  Alaak* 

Smithtllla,ir.  G... 


Jaanaiy. 


-47 

—81 


—20 
82 

-10.5 

—  8 
46 
86 


18 


-88 
6 


-0 

as 

16 


Spokane Falla,  Waih.  T -^27.7 


Springfield,  ni -10 

Stookton,  Fort,  Tex >     2 

Tliatoher's  Island,  Maaa —  6 

Thomaa,  Camp,  Aril |    12.8 

Toledo,  Ohio —14 


Unalaahka,  Alaaka. 


Verde,  Fort%  Aria 
▼iokabarg,  Mias  . 


10 

1.4 
10 


Waahington  City —14 

Weet Las  Animaa,  Colo '—21.5 

WllmingUm,  K.  C I    16 

Tankton,  Dak 


1878 

1883 

18R1, 
1888 
1883 
1880 


Febniary. 


:-38 

I 

t 

'Zrrft. 
i  35 


1870 

Zero. 

1870 
1883 
1«^6, 
1883 

Zero. 
50 
36 

1873 

20 

1883 
1879 

-37 
22 

1870 

-3.5 

1882 

4 

1870 

18 

1883  -25.1 

1888  i-  2.4 
1861  I   8 
1882  —  4 

1888  I  16 
1873  -12 


1880.1  7 
1883 

1883  '  10 

1875  •  21 

1881  —  1.  5 
1883  —22.5 


Tnma,  Aria 


22.5 


1870 
1881 


1883 


15 
-23 


25 


1878 

1876 

1888 

1883 
1880 

1881 

1881 
1883 
1883 


1875^ 

1876, 

lfc81 

1888 

1876, 

1881 

1888 

1882 

1881 

1883 

1888 

1883 

1880, 

1881 

1881 

1875 


1870 

]8fl0 
1875 

1875 
1883 
1875 
1681 


1880 


Mvoh. 


-81 

4 
88 

10 

10 
48 
80 


27 

1—18 
26 

10 

&5| 

21 

7 

18.5 

15 

6.5 

28 

—  8 


1878 
1871 


1874 


11 
27 

4 

6 

20 

-16 


81 


1888 

1883 
1888 
1880 


187S 


1882 
1«76 


1880 

1882 

1876 

1882 

1888 
1880 
1883 

1881 
1878 

1888 

1881 
1876 

1878 
1882 
1878 
1876. 
1880 

1881 


AprIL 


-27 

7 

-14 

10 
80 

14 

12 

53.4 

40 


88 

-4 
82 

26 

25.5 

20 

26 

10 

24.2 

18 

24.3 
12 

18 

27 
31 

22.51 
18 
28 
-8 

40 


1874 

1881 

1875 
1876 

1881 

1874 
1883 
1875 


1881 


1880 
1881 


1881 

1882 

1881 

1881 

1881 
1882 
1881 

1883 
1875 

1883 

1883 
1881 

1875 
1882 
1875 
1881 

1878 


May. 


7ear. 


I 


24 
21 


1876, 
1870 
1875 

1882 


32   1880 
46.4  1888 


34 


1880 


83  1874 
51  .  1888 
45  !  1876, 

j  1870, 
IBM, 

I  1882 
48  I  1877 


21 
47 


4?.  51 

31 

41 


83.0 
41.5 
81 

87.^ 
30 


24 

37 
46 

83.5 
80.5 
88 
24 


40 


1881 

1878, 

1877 

1888 

1881 

1878 

1881 

1888 
1882 
1880 

188B 
1876 


1882 

1880 
1877 

1876 
1883 
1876 
1875 


1888 
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at  Signal  Service  etatUmBfar  each  manih  0/  the  year,  <fo. — Continned. 


June. 

July. 

Angott. 

September. 

October. 

ITorember. 

Beoember. 

Lowect  on 
record. 

0 

Year. 

0 

Year. 

0 

Yew. 

0 

Year. 

0 

Year. 

0 

Yew. 

0 

Year. 

0 

Date. 

82 

1881 
1876. 

83 
46 

1881 
1878 

88 

48 

1875 

80 

1873 

15 

1878 

-24.5 

1875 

-89 

1879 

™ 

1879 

1877 

29 

1883 

40 

1881. 

86 

1881 

17 

1883 

11 

1883 

—22 

1880,  -42  1 

1880 

—44 

1881, 

1883 

1883 

1883 

87 

1875 

45 

1880 

44 

1880 

36 

1881 

22 

1878 

3 

18810 

—10 

1879 

-20 

1883 

61 

1878 

54 

1880 

54 

1879 

49.5 

188-i 

44 

1878 

88 

1881 

32 

1879 

88 

1879, 
1880 

47 

1879, 
1882 

66 

1880 

4&5 

1882 

42 

1879 

30 

1878, 
1880 

Zero. 

1880 

-13 

1880 

—16.5 

1879 

49 

1874 

60 

1880 

65 

1874 

46 

1875 

33 

1876 

8 

1875 

—  5 

1880 

—  6.6 

1880 

71 

J883 

70 

1883 

69 

1888 

6&5  1883  1 

63 

1883 

5a5 

1888 

36 

1883 

36 

1883 

48 

187J. 
1874 

49 

1874( 
1881 

59 

1875, 
1879, 
1882 

50 

1874, 
1880, 
1881. 
18S2 

45 

1881 

41 

1880 

34 

1879 

34 

1879 

59 

ign 

66 

1876 

68 

1879 

54 

1871 

37 

1878 

22 

1872- 

15 

1880 

15 

1880 

86 

1888 

87 

1882 

83 

1883 

28.5 

1880 

—  2 

1881 

-26.5 

1880 

—42 

1880 

-48 

1880 

55 

1877 

64 

1877. 
1880. 
1882 

58 

1880 

47 

1881 

31 

1878 

18 

1880 

10 

1880 

6 

1879 

47 

1879 

56 

1877, 
1880 

58 

1880 

44 

1878 

25 

1878 

-  4 

1880 

2 

1879. 
1880 

-  9 

1879 

38 

1882, 
1883 

43 

1881 
1882 

42.5 

1883 

64.5 

1882 

26 

1888 

5 

1883 

9 

1882 

4 

1882 

63 

1878, 
1879 

61 

1881 

58 

1883 

49 

1OT9, 
1680 

35 

1876 

28 

1879, 
1881 

10 

1880 

10 

1880 

89 

1882 

48 

1881 

38 

1881, 
1882 

31 

1881 

18 

1881 

8 

1881 

2.2 

1882 

-27.7 

1883 

4&7I  1882 

54 

1868 

52 

1880 

88 

1879 

26 

1880 

6 

1880 

—14 

1880 

—14.0 

1880 

46  ,  1877 

50 

18?7 

51 

1882 

40 

1883 

29 

1877 

12 

1880 

6 

1880 

2 

1881 

40.1  J881 

1 

60 

1870 

45.5 

1883 

39.5 

1883 

28 

1870 

9 

1H80 

—  7 

1880 

-  8 

1882 

45  1  1880 

52 

1880 

49 

1880 

48 

18^0 

26 

;  18^0 

16 

1880 

18 

1880  !  12.8 

1883 

43 

1  1873, 
1875. 
1878. 

50 

1883 

47 

1879 

86 

1871 

25 

,  1876 

1 

1 

1   6 

1 

18y  -15 

1872 

-16 

1872 

1879 

U 

1883 

37 

1881 

36 

1882 

83 

1883 

24 

1879 

19 

1883 

12 

1883 

5 

1888 

45   1F80 

48 

1879 

51 

1880 

34 

1881 

27.3 

1881 

8 

1880 

6 

1879 

L4 

1883 

53   1879 

62 

1881 

62-   1879 

48 

1871 

34 

1873 

23 

1P77. 
1880 

12 

1880 

10 

1875 

46.5  1878 

57 

1871 

50   1874 

38 

1870 

26 

1873 

12.5 

1680 

-13 

1880 

-14 

1881 

40.5  1883 

52 

1882 

40.5 

1882 

35 

1883 

19 

1883 

-  1 

1882 

-  6.5 

1882 

-22.5 

1883 

62   1878 

62 

1881 

66 

lli74 

47 

1879 

32 

1876 

20 

1872 

10 

1880 

10 

1880 

38 

1676, 
1877, 
1879 

44 

1877 

45 

1875 

26 

1876 

9 

1878 

—15 

1876 

-34 

1879 

-3A 

1879 

66 

1878 

61 

1879 

64 

1879 

50 

1882 

4L4 

1883 

31 

1880 

27 

1879 

22.6 

1886 

? 


) 
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APPENDIX  40. 

Table  thawing  ike  means  of  the  daily  maximum  atid  minimnm  temperatures  (in  degreee  Fak 

ending  June 

[The  mesne  ue  obtaiaed  by  dividing  the  sum  of  the  delly  readings  of  the  nuudmum 


StatioiM. 


AnNBiy.K.Y 

Alpena,  Mioh 

Apaohe,  Fort,  Arfs 

Asainftboine,  Fort,  Mont. . . 

AtUnte^Qn.. 

Atlantic  City.  K.J 

AngnstayGa   

Belcimore,  Md    

Bemeffat  City,  V.J 

Bennett,  Fort,  Bak 

Benton,  Fort,  Mont 

Biemarok,  Dak 

Blook  Island,  R.  I 

Boia6  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

BnflUo.N.Y 

Bnford.  Fort,  Dak 

Cairo,  lU 

Canby.Fo]ttWaah 

Cape  JSenry.Ya 

Cape  May,  In.  J 

Cape  Mendooino,  Cal 

Cedar  Keys,  Fla 

Charleston,  8.  C 

Charlotte,  N.  C  

ChattanooMk  Tenn 

Cheyenne,  wyo 

Chii-affo,IU  

Cbincoteagne,  V* 

Cincinnati;  Ohio 

Cleveland,  Ohio 

Col  ambas,  Ohio 

Concho,  .Fort,  Tex 

Caster,  Fort,  Mont 

Davenporb.  Iowa ...., 

Davis,  Fort,  Tex 

Dayton,  Wash.  T 

Deadwood.  Dak 

Delaware  Breakwater,  Del. 

Denver,  Colo 

Des  Moinea,  Iowa 

DetroiLMioh 

Dodge  City,  Kans 

DubQqae,Iowa 

Dalntn,Minn 

Eastport,  Me 

Elliott,  Fort^  Tex 

£1  Paso,  Tex 

Brie,  Pa 

Bscanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mich 

Grants  Fort.  Aria 

Hatteras,  K.  C 


88 


86.8 
7a9 
6a6 
80.8 
92.1 
89.0 
90.4 
81.0 
7&9 
82.2 
86.0 
7&1 
83.6 
94.0 

(») 

62.0 

88.9 

87.3 

73.1 

81.0 

82.6 

85.6 

80.8 

8a4 

82.6 

74.2 

67.8 

88.9 

99.8 

77.2 

71.7 

94.4 

89.8 

72.9 

87.4 

8&1 

*  Sixteen  days  only. 


1883. 


July. 


Mean. 


Max. 


o 

8L0 
71.6 
87.4 
61.3 
89.4 
80.0 
98.0 
8J.4 
70.4 
84.6 
80.7 
79.5 
75.6 
>92.0 
82.2 
88.9 
72.8 
83.4 
85.3 


Min. 


o 

64.1 
54.8 
57.8 
52.1 
70.8 
65.6 
74.8 
68.6 
66.3 
58.0 
51.5 
65.8 
68.4 
<52.6 
61.2 
73.0 
60.7 
62.1 
70.2 


Angnst. 


Mean. 


Max. 


<  m  9   •  •  < 


69.9 
6&4 
47.5 
77.9 
76.6 
71.8 
68.5 
51.9 
62.4 
67.6 
68.9 
62.6 
64.6 
71.2 

0) 

62.8 

62.8 

68.6 

53.5 

68.4 

58. 

66.2 

6L8 

60.4 

62.5 

57.  ll 

52.0 

64.8 

67.5 

63.4 

54.5 

7L1 

79.5 

60.9 

66.6 

73.5 


78.1 
71.9 
80.3 
79.6 
85.0 
7a  6 
80.0 
80.7 
75.4 
85.1 
81.6 
7a  6 
72.6 
89.7 
7&0 
96.4 
72.8 
81.6 
82.6 


Min. 


82.0 
78i4 
60.3 
90.5 
87.8 
84.9 
84.6 
8L6 
74.0 
7i4 
81.2 
75.3 
80.1 
98.0 
88.7 
78.1 
89.9 
85.1 
75.4 
78.1 
88.6 
8a9 
77.1 
82.5 
78.6 
69.6 
70.9 
80.8 
96.0 
75.6 
71.3 
92.4 
90.0 
71.0 
8&5 
82.3 


September. 


60.6 
61.0 
56.7 
54.3 
67.4 
68.3 
71.8 
65.0 
64.6 
57.6 
53.6 
54.8 
61.8 
57.6 
5&6 
76.1 
58.81 
63.2 
67.2 

^>  « 
69.2 

65.7 

49.2 

77.2 

73.7 

68.9 

07.0 

51.5 

61.7 

60.1 

65.4 

59.0 

60.2 

70.5' 

.■VS.  3' 

5a3 

60.7' 

53.2 

54.3 

6a  5{ 
5a8 

60.8 
57.0 
63.4 
5&0 
56.0 
53.8 
64.8 
67.8! 
60.71 
51.51 

6a  7i 

79.7 
57.0 
64.9, 
71.9 


Mean. 


Max. 


Min. 


69.2 
61.5 
84.61 

67.9; 

79l9! 
7Lli 
83.6 
72.2 
60.8 
74.1 
70.6 
69.4 
66.5 
81.3 

6a  4 

87.8; 
66.4 
7a  9 
77.1 
66.6 
7a  4 
72.4 
67.6 
87.0 
81.4 
7a  9 
81.  li 
72.8 
6a6 
73.U 
76.0 
6a  2 
74,0 

saoj 

8U.9; 
71.2' 
81.4' 
77.5; 
63.8 
71.7 
74.7 
7a  7 
6a  2 
7a  4 
60.8 
62.4 
63.0 

(') 
86.5 

67.6 
62.2 

8a  a 

84.8 
64.3, 
82.9; 
7a  0, 


October. 


Mean. 


Max. 


52.2 
4^9 
47.8 
42.2 
62.7 
57.9 
6&5 
580 
5a  0 
4a  6 
42.6 
4.'t.7 
65.0 

4ao 

51.1 
7a  0 

4a  3 
4a  0 

59.6 
55.1 
65.0 
•5a2 
52.9 
72.6 
6a6 
61.8 
62.2 
43.4 
54.5 
61.6 
5a5 
51.5 
64.0 
62.1 
43.6 
4a  2 
54.4 
4a  2 
45.5 
61.7 
5a2 
50.2 
50.2 
54.0 
4a  1 

4a  1 
4a3 
5a  8 
5a4 

52.3 
43.6 
60.6 
74.8 
49.4 
61.8 
6a9 


sai 

49.7 
6a7 

47.7 
74.4 
00.9 
77.3 
6a8 
60.0 
54,0 
51.2 
4a8 
67.6 
66.3 
66.2 
87.9 
56.3 
4a  3 
07.2 
5a2 
6a3 

oas 

6ai 

82.0 

7a  0 

69.7 
72.1 
51.8 
57.8 
64.9 
6a3 
60.5 
62.8 
7a] 
56.9 
5a9 
7a  5 
57.8 
47.4 
63.6 
67.6 
5a  6| 

5a  o| 
5a  2 

55.9 

4a  8 
6a  3 

62.8 

7a  4 

59. 4| 
50.8! 
74.9, 
82.0! 
53.3, 
69.9 
7a  3 


Min. 


Kovember. 


o 

43.1 

85.1 

86.2 

31.1 

67.7 

4a8 

60.6 

51.4< 

50.1 

3a8 

32.0 

8a  4, 

4a  2) 

85.4 
8a  2 
7L6 
4L4 
80.8 
5:J.7 
4a9 
57.3 
4a  8 

4a  0 
7a  2 

63.6 
55.1 

sao] 

80.4 

4a8 
5ao 

63.2 

4a  6 

48.3 
57.8 
31.8 
40.5 
60.6 
84.7 
38.9 
63.6 

sah 

41.6 
44.6 
42.0 
42.7 
8a6 
3a  2 

4a  3 

49.2 
46.2 
3a  91 
5a9 
72.7 
41.2 
4a7 
60.1 


•Mean. 


Max. 


Min. 


o 

50.7 
4a  6 
61.9 
87.0 
61.6 
62.8 
67.0 
54.9 
5a4 
47.3 
40.8 

3a  7 

68.6 
62.3 
51.8 
77.7 
51.5 
35.1 
5a5 
6a  0 
61.3 
54.6 
55.9 
718 
66. 8 
62.4 
6L0 
51.0 

4a  9 

5a7 

5a3 

51.7 
52.5 
67.6 
4a  5j 
60.5; 

a>.3 

51.6 
44.5 

av3 
5ai 

4a  9 

51.7 

5a8 

47.6 
87.2 
4a  0 
61.7 
65.5 
5a  2 
40.8 

oa2 
7a  5 

47.9 
61.1 

6ai 


87.3 
2a8 
2a5 

ia4 
4a4 

3a4 
4a  6 

41.7 
40.3 

lao 

ia8 
lao 

89.6 
28.8 

8a9 

6ai 

8a4 

a7 

42.4 
48. 

44. 9( 
41.0 

4a6 
5ai 

62.1 

4a7 
4ai 

27.2 
84.4 
41.8 
41.8 
8a7 

saoi 
44.0 
]a5 
2a8 
3a9 
8a3 
2a  0 

42.3 
31.1 

2a2 
8a9 

29.1 

8a2 

20.8 
82.5 
33.4 
37.9 
87.8 
24.8 
4a4 
69.9 
8a9 
4a  4 

4a7 


J 


*ObaervaUona  began  September  1, 1888. 
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APPENDIX  40. 

rekkeU)  at  sUUonB  of  the  Signal  Service,  United  Staiet  Army,  for  each  month  of  the  year 
30,1884. 

■ad  mintannm  setfieglgtotlBg  tlMnnoiiMton  by  the  Bomber  of  days  in  the  month.] 


im 

1884. 

Deoember. 

Jaanary. 

Febnmry. 

Mnrah. 

April. 

May. 

June. 

Mean.. 

Heeo. 

HeML 

Mean. 

Mean. 

Mean. 

Mean. 

Hue 

If  In 

Mnz. 

Min. 

Mez. 

Min. 

Mnz. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

o 

O 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

S7.4 

23.6 

81.1 

14.8 

8&0 

2&6 

41.6 

811 

64.2 

418 

619 

66.8 

81.8 

61.8 

10.4 

17.7 

20.8 

&0 

22.6 

7.2 

818 

14.8 

414 

80.5 

:      57.8 

40.7 

719 

618 

6212 

27.1 

51.1 

2L0 

52.0 

2&8 

614 

8L8 

61.0 

310 

,      718 

88.6 

616 

417 

81.0 

14.0 

22.0 

1.8 

12.2 

-6.2 

814 

11.2 

510 

20.4 

!      71.1 

418 

710 

53.8 

66.8 

80.2 

44.8 

26.8 

60.8 

48.1 

62.8 

414 

615 

50.2 

711 

618 

711 

64.0 

i:i.4 

29.8 

85.8 

21.7 

43.1 

81.2 

45.0 

82.4 

54.2 

410 

;      617 

51.5 

714 

518 

63.1 

44.0 

52.8 

84.0 

67.0 

4&4 

618 

60.^ 

71.7 

514 

'      84.0 

610 

818 

67.2 

44.9 

8i.7 

89.0 

25.0 

48.6 

84.7 

50.2 

87.4 

50.8 

45.2 

718 

56.8 

81.8 

64.4 

44.3 

30.0 

86.  U 

22.0 

44.6 

84.0 

45.0 

(») 

58.8 

41.5 

616 

•   51.6 

718 

518 

3J.1 

7.8 

24.8 

—  1.8 

17.2 

-e2 

814 

17.0 

64.7 

81.0 

71.4 

44.7 

816 

517 

80.0 

17.3 

27.2 

6.8 

10.6 

—  1.0 

44.6 

218 

56.0 

80.4 

73.7 

40.2 

81.8 

51.8 

25.0 

4.5 

14.5 

—  7.6 

&0 

—  8.8 

210 

115 

47.6 

80.2 

67.1 

44.1 

81.2 

54.8 

48.4 

28.1 

37.1 

28.2 

42.6 

28.0 

42,7 

813 

410 

88.0 

510 

47.0 

68.8 

IV  6 

(*) 

(») 

42.4 

16.8 

80.5 

22.0 

513 

818 

iLl 

416 

72.7 

50.2 

713 

57.0 

87.3 

20.0 

82.0 

16L3 

80.1 

28.1 

412 

212, 

618 

817 

04.2 

416 

77.0 

516 

60.5 

55.8 

68.8 

44.2' 

75.6 

66.7 

717 

610 

818 

64.1 

87.0 

60.8 

80.0 

73.0 

41.5 

25. 12 

85l2 

10.6, 
—  6L6 

86.3 

18.4 

318 

214 

47.0 

817 

60.8 

44.7 

714 

510 

20.6 

-1.2 

17.1 

0.4 

—11.2 

81.6 

114 

514 

28.2 

712 

415 

86.8 

66  6 

51.2 

33.0 

85.4 

18.2 

40.5 

88.8 

54.5 

41.0 

616 

48.3 

74.1 

50.0 

80.0 

67.4 

4ft3 

40.2 

4&6 

88.2 

44.6 

88.0 

60.1 

818 

518 

410 

50.5 

415 

618! 

51.8 

62.7 

37.0 

44.6 

26L5 

65.6 

8&0 

54.0 

812 

50.5 

44.0 

715 

512 

712* 

64.6 

45.4 

83.4 

88.U 

24.4 

46.4 

82. 7i 

415 

84.0 

54.1 

41.8 

612 

510 

74.5 

60.9 

55.3 

43.6 

53.U 

48.5 

61.6 

40.3; 

68.7 

41.7 

64.2 

418 

512 

47.2 

614 

415 

68.0 

55u5 

58.3 

44.1 

60.8 

».2 

711 

60.8 

710 

617 

817 

715 

84. 7i 

71.8 

63.8 

48.(1 

54.0 

8&6, 

67.0 

58.0 

67.7 

617 

718 

612 

811 

60.0 

81.6 

617 

5&0 

88.2 

46.8 

80.5* 

60.7 

42.6' 

616 

412 

617 

47.8 

719 

60.2 

718 

619 

54.4 

87.4 

48.5 

26.0 

67.1 

41.4 

610 

44.0 

616 

40.0 

715 

610 

80.0 

64.9 

40.5 

1&4 

88.8 

12.8 

33.6 

13.6' 

41.8 

21.2 

414 

810 

64.7 

816 

712 

411 

88.5 

28.4 

2&5 

ILl 

85.4 

20.3 

41.1 

27.8 

617 

87.0 

63.9 

418 

71.  ll 

57.8 

47.5 

83.0 

88.2 

8&2 

48.9 

85.0 

40.0 

813 

615 

41.6 

710 

53  5 

77.8; 

6L5 

4&9 

82.0 

83.0 

18.  H 

6ao 

83.8) 

51.8 

811 

610 

412 

71.7 

57.3 

81 1< 

67.9 

80.0 

8&2 

27.0 

10.5 

80.7 

22.9; 

40.0 

210 

61.6 

815 

614 

412 

715; 

50.3 

41.9 

27.0 

27.7 

12.2 

44.0 

28.5; 

414 

810 

512 

40.5 

719 

52.5 

816 

612 

50.9 

87.7 

50.3 

27.0 

62.2 

85.0 

718 

44.0 

715 

418 

81  7 

50.0 

01.8 

04.8 

87.8 

14.7 

86.6 

2.8 

16.0 

-2.8| 

•818 

110 

57.8 

81.3 

70.5 

41.5 

82. 6| 

5:).  7 

40.2 

10.1 

27.2 

&3 

85.6 

13.1; 

44.7 

218 

514 

814 

69.9 

412 

70.0 

510 

60.2 

84.6 

62.5 

26.5 

65.6 

3K3l 

07.7 

4L0 

615 

418 

79.6 

417 

87. 4< 

60.8 

40.2 

26.0 

87.0 

23.1 

83.7 

14.8 

50.6 

81.7 

64.6 

88.8 

711 

413 

718 

511 

85.8 

18.5 

81.0 

11.5 

24.0 

4.d 

85.6 

116 

43.0 

28.0 

515 

417 

717 

5}.  8 

4&5 

83.0 

87.5 

2J.1 

46.0 

84.0 

47.0 

34.6 

63.0 

411 

616 

53.7 

715 

61.5 

42.3 

23.5 

48.4 

20.0 

40.8 

ia4 

40.5 

210 

515 

814 

65.5 

410 

716 

543 

86.8 

17.4 

25.7 

5.8 

80.8 

10.8 

48.0 

217 

612 

88.0 

71.5 

50.2 

81.2 

61.8 

40.6 

26  0 

27.0 

18.1 

8&7 

22.0 

414 

27.5 

618 

87.2 

613 

415 

80.5 

60.4 

46.2 

24.3 

87.4 

11.4 

80.4 

16.6 

I'S.O 

20.8 

615 

87.1 

71.8 

412 

812 

60.7 

85.6 

lao 

2J.0 

4.5 

8t.0 

12.4 

40.5 

23.7 

66.1 

87.7 

71.0 

49.8 

80.2 

50.0 

28.8 

7.1 

16.8 

—  6.3 

15.1 

—  25 

80.0 

11.8 

41.7 

81.2 

518 

40.8 

618 

5».4 

8L7 

15.1 

24.0 

10.1 

81.0 

17.1 

842 

21.0 

410 

84.6 

516 

38.6 

66.8 

48.4 

612 

27.4 

44.0 

10.3 

48.6 

24.3 

60.4 

810 

67.2 

80.0 

715 

50.9 

84.5 

62.1 

50.8 

84.5 

55.8 

26.5 

64.4 

80.5 

716 

41.5 

714 

410 

01.0 

54  5 

100.7 

64.8 

80.8 

26.6 

27.0 

12.4 

88.7 

22.4 

41.8 

210 

50.2 

1x2 

618 

413 

77.8 

51^ 

26.8 

13.3 

18.8 

—  0.3 

ia2 

—  0.2 

82.0 

13 

44.8 

213 

;      57.8 

41.3 

71.7 

M.5 

06.7 

85.4 

48.4 

20.4 

63.2 

83.0 

64.7 

416 

711 

410 

81.1 

619 

88.5 

67.0 

66.6 

65.3 

66.0 

40.0 

6&5 

54.6 

714 

516 

717 

618 

80.8 

718 

87.1 

712 

86.0 

23.7 

27.7 

12.6 

82.1 

17.3 

88.8 

24.8 

61.6 

814 

611 

47.3 

712 

50.0 

06.0 

37.2 

62.8 

82.7 

64.5 

88.3 

612 

410 

615 

44.7 

717 

518 

87.1 

617 

66L4 

42.0 

oai 

84.5 

6L4 

46.3 

518 

412 

616 

418 

715 

61.7 

77.6 

610 

'2io  leooGPd. 
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TahU  ihawing  the  means  of  the  dailg  maximum  and  minimum  temperaiurei 


StatiODB. 


Hdena,  K<mt 
Hnron,  Dak 


Indianapolis,  Ind 
Indlanofa,  Tex 


Jacksonville,  Flft 

Keokak,  Iowa 

Key  West,  Fla 

Kitty  Hawk,  N.  C 

Knox  ville,  Tenn 

LaCroese,Wis 

Leavenworth.  Kant .... 

Lewiston,  Idaho 

Little  Kock,  Ark 

Loe  Anceles.  Cal 

Louisville,  Kv 

Lynchburg,  va 
Maokiuaw  City,  JH 
Hacon.  Fort,  l( .  C 


City»Mioh 


Hae^innis,  Fort,  Mont 

Harquette,  Mien 

Memphis,  Tenn 

Milwaukee,  Wia...- 

Mobile,  Ala 

Montsomerr,  Ala 

Moorbea«1,  Minn 

Mount  Washington,  If.  H. . . 

}f  ashville,  Tenn 

Kew  Haven.  Conn 

New  London,  Conn 

Kew  Orleans,  La 

New  York  City 

No'f»lk,Va   

ITortli  Platte,  Kebr 

Olympis.  Wash.  T 

Oiuahu,  Kebr 

Oswi'go,  N.  Y 

Palo -tine,  Tex 

Ponsacnla,  Fla 

Philadelphia.  Pa 

Pike's  Peak,  Colo 

Pittsbnrg,  Pa 

Poplar  River,  Mont 

Port  Hnron,  Mich 

Portland,  Me 

Portland,  Oreg 

Prescott,  Aria 

Provincetown,  Mass 

RedBlnfl;Cal 

Rio  Grande  City,  Tex 

Boohester,  N.  Y 

Bo>eburg,  Oreg 

Sacramento,  Cu 

Kaint  Lonis,  Mo     

Satnt  Michael's,  Fort,  Alaska 

Saint  faal.Minn 

Saint  Vincent,  Minn 

Salt  Lake  City,  Utah 

San  Diego,  Cal 

Sandusky.  Ohio 

Sandy  Hiiok.K.  J 

8anfu:d,Fla 

San  Fr.incisco,  Cal 

Savannah,  Oa 

Shaw,  Foit,  Mont 

Shreveport  La 

Sitka,  Alaska    

Bmithville.K.C   

Spokane  Falls,  Wash.  T.... 


1888. 


July. 


MlB. 


77.5 
8L5 
83.4 
90.4 
92.2 
84.4 
91.8 
80.6 
87.0 
79.0 
8<L5 
90.0 
90.8 
85.0 
80.6 
87.9 
70.4 
85.2 
73.6 
71.1 
89.8 
70.4 
96.7 
94.2 
7&1 
51.9 
86.4 
80.8 
79.2 
90.3 
81.4 
87.9 
64.9 
76.1 
80.1 
78.7 
92.9 
90.0 
84.3 
47.0 
84.4 

(») 

76.2 

79.0 

80.0 

8&8 

79.7 

98.4 

97.2 


Avgnsl 


55.5 

58.2 

65.7 

77. 3i 

76.7 

66.4 

70.0 

72.1 

66.9 

04.2 

67.6 

59.1 

71.2 

00.1 

08. 6| 

6a2 

54.4 

74.1 
64.4 
53.1 
71.4 
59.8 
76.6 
74.2 
52.6 
40.3 
68.9 
62.4 
62.0 
77.0 
00.8 
7L1 
02.7 
48.2 
67.0 
60.3 
73.0 
76.2 
684 
84.0 
63.6 

(») 

58.2 

0L7 

57.0 

59.7 

OLl 

07.8 

75.0 


Mean. 


Min. 


82.4 
90.0 
87.2 
57.3 
81.5 
74.6 
87.8 
75.5 

(«) 

83.3 

M.2 

64.5 

92.1 

79.3 

97.2 

67.9 

87.2 

86.0 


62.1 
00.7 
08.3 
45.2 
02.0 
80.2 
05.4 
04.0 

(*) 
07.0 

75.1 
65.0 
77.3 
47.2 
74.1 
48.1 
75.2 
68.4 


77.5 
70.3 
7a  9 
9  J.  4 
89. 7t 
79.8 
91.2 
80.41 
84.9 
75.7 
82.9 
87.1 
87.7 
80.3 
82.8, 
84.6, 
70.31 
83.4 
77. 2, 
70.9 
86.2 
73.8 
98. 5i 
91.4 
75.2; 
49.2 
83.5; 
77.6 
76.0 
89.9 
79.1 
82.4 
80.8 
71.3 
81.0 
75.5 
93.0 
89.5 
79.7 
46.2 
80.9 
79.4 
74.7 
76.5 
73.8 
86.1 
76.8 
94.0 
10L5 


76.9 
8&9 
84.1' 
54.8; 
77.71 
72.4 
86.71 
75  0 
77.lt 
7a5 
9L0* 
64.4 
88.0, 
79.5; 
95.11 
50.3 
84.6 
88.2 


SeptemAMr. 


503 
50. 5 

oas 
77.0 
73.0 

01.8 
7&0 
70.5 
04.8 
60.0 
03.0 
67.0 
09.1 
58.1 
04.4 
04.0 
53. 9< 
71.8 
49.8 
5L0 
08.6 
68.5 
74.3 
7L8 
61.2 
37.8 
00.7 
67.9 
58L3 
VLB 
08.5 

oa9 

60.9 
5&1 
08.1 
50.8 
7L0 
74.9 
06.1 
88.9 
60.9 
6L2 
66.9 
00.0 
64.2 
60.0 
00.7 
02.7 
72.9 


52.2 
50.2 
0&2 
46l2 
68.4 
60.1 
0&8 
08.5 
02.8 
04.8 
74.2 
58.9 
74.0 
48.7 
71.1 
4a8 
71.7 
52.6 


Mean. 


MIn. 


60.3 
69.1 
72.9 
88.8 
84.6 
78.8 

m8 
8L9 
04.9 
74.9 
76.0 
83.2; 
87.  ll 

70.0; 

75.4, 
00.9 
77. 1| 
09.0 
03.6 

79.7; 

64.3 
88.4 
87.2 
00.5 
40.0 
79.  & 
70.4 
69.2 
86.0 
70.8 
70.4 
72.3 
07.0 
7a3 
07.1 
80.0 
86.7 
72.5 
80.7 
74.0 
78.0 
06.7 
07.2 
72.3 
84.8 
07.8 
80.6 
92.9 

78.6 
87.3 
7a  6 
48.8, 
07.5 
65.1 
79.3 
7a  2 
69.2 
70.7 

8ao 

69.9 
82.1 
00.7 

aao 
5a  9 
7a  4' 

72.4 


October. 


4a2 

45.8 
54.0 
72.4 
00.0 
52.1 

Tai 

07.0 
59.0 
60.1 
63.0 
47.7 
00.0 
00.1 
58.4 

6a  o* 
4a  9' 
6ao 

41.2 
45.6 
OLl 
60.2 
09.3 

oa5 

42.3 
31.3 
00.1 
60.6 
61.0 
72.5 
5&2 
6a8 
60.0 

4a  1 

52  8 
60.8 
66.0 
70.5 
57.8 
24.6 
58.5 
4a  4 
49.2 
5L1 
52.6 
4a3 

5ao 

61.4 

60.7 
<») 

4a  0 

50.6 
57.4 
4L1 
47.0 
40.2 
60.1 
68.9 
66.8 
6a8 
71.5 
6a3 

oai 
4a8 
oa2 

48.5 

oa7 

44.2 


MIn. 


45.8 
6a4 
01.0 

8ai 

81.9 
6a5 
84.4 

oa5 

72.5 
63.1 
62.3 
6T.9 
74.7 
72.8 
67.8 
66.3 
50.0 
60.8 
47.5 
50.2 
72.5 
5a  7, 
82.51 
81.7 

4a  4 

sao 

70.8 

6a4 
6a2 

8L6 
6L2 

6a4 
6a6 

57.8 
57.3 
43.4 
7a  4 
81.0 

oa7 

22.2 

oa7 

(») 

54.7 
65.8 

sa4 
oao 
6a8 
oa3 

90.8 
56.6 

6ao 

09.5 
03. 2| 
87.6 
6a  01 
4&7 
54.8 
09.0 
60. 5j 
00.3 
82.2 
02.9' 
77.3 
44.8 
81.4 
50.6 
72.7 

6a  7! 


NoTember. 


o 

8a7 
8a4 

48.2 

71.4 

6a8 

44.6 

75.9 

59.3 

5a2 

40.7 

4i.2 

39.6 

69.9 

51.1 

5a  7 

5a  1 

38  3 

60.1 

27.4 

3a4 

58.2 

42.8 

65.7; 

02.7; 

32.4 

22.4 

6a4 

40.4 

40.7 

oa4 

4a  0 

5a7 

87.0 

4a9 
4a  3 
8a7 

61.0 

oa4 

49.2 
10.4 
47.5 

(») 

40.6 
4a  41 

4a8 

80.4 
43.8 
49. 3| 
7a  9{ 
41.2 
4a  6 

4a  4| 

60.0 
20.4 

oao 

29.4 

8a7 

64.7 
47.3 
4a  5 
09.7 
5a  9 

oa4 

3a5 
oa5 

4L0 

6a8 
saol 


ICiii. 


o 

4L7 
4a  01 

5a7 

7a  8 

7L8 

5a  0 

79.0 
01.7 
53.01 
45.41 
54.8 
57.0; 
64.91 
72.2 
57.0 
5a4> 

4a  2 

62.2 

sail 
41.4; 

62.7 

4a6 
oaii 

68.4 

35.4; 

27.4' 
6U.8' 
50.5, 

sao 
7a  5 

52.1 
62. 2 
6a3 
50.2 
61.5 
50.1 
6a4 
7U.0 
54.5 

lao 

5&3 

84.7 

4a  0 

48.9 

5a  8 

60.5 

50.1 

61.7 

7a  3 

4a4 

5L5 

6a  11 

60.3 

lai 
4a  7 
2a6 

47.1 
67.7 
515 

6ai 
7a  0 
6a8 
6a3 

89.8 

6a8 

88.6 

6a5 

4a  ol 


o 
24. 2| 

las 

87.1 
00  0 

6a4 

84.1 

7a4 

40.8 

3a  7 

27.8 

3a  9 

35.5 
47.6 
47.0 
41.5 
3a  7 
29.0 

4a  8 

17.0 
24.2 
4a  6 
8a  4 
50.8 
48  0 
11.7 
11.4 
41.9, 
84.1 
84.0 
56.6 
37. 8j 
4a  0 
-27.4 
41.0 
2a2 

sai 

61.3 

64.3 

41.8 

7.9 

sao 
a  5 

81.0 
84.4 
4a  0 

2a8 

87.5 
4L4 
60.0 

sao 
8a8 

40.1 
4L0 

ao 

2a6 

ao 

8LS 

6a2 

87.2 

4ao 

01.2 

4a4 

51.0 

ia6 

40.6 
27.8 

4a  4, 

saoi 


'  No  record. 


*  Station  dosed  April  1, 1884. 
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{in  degree  Fdhrmkeii)  at  9taH<mB  of  ike  Signal  Senioe,  #>o.— CSontiniied. 


1888. 

1884. 

DeocmlMir. 

Juaaaxj, 

Felmury. 

Maioh. 

April 

May. 

June. 

HMD. 

Mean. 

Mmu. 

Mean. 

Mean., 

Mean. 

Mean. 

Ifu. 

Iftn. 

1 
liaacj 

Min. 

Max. 

MIn. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

0 

0 

o 

o 

0 

o 

o 

0 

o 

0 

o 

o 

o 

o 

8&0 

21.0 

24.8 

lai 

3a4 

7.8 

87.6 

2a6 

61.4 

sas 

6a6 

4a9 

74.8 

64.2 

SLl 

7.0 

21.2 

—  a8 

17.2 

—  7.8 

87.1 

lai 

5a  9 

8a7 

60.5 

44.9 

sas 

5a6 

42.2 

26.3 

2a8 

ia5 

4a8 

27.1 

4a4 

sas 

5a5 

4a6 

71.0 

53.8 

81.5 

oao 

09.9 

62.0 

56.1 

37.8 

6a2 

6a7 

7a5 

68.2 

7a  1 

61.7 

8a4 

6a7 

67.4 

74.5 

7a2 

52.6 

61.0 

4ai 

7L7 

64.5 

7a  8 

6a8 

77.1 

60.6 

8a2 

68.3 

84.4 

7a  1 

41.6 

2a  1 

27.4 

ia6 

8a8 

ia4 

4a  3 

2ai 

69.6 

41.0 

71.6 

52.1 

sao 

61.7 

78.0 

6a3 

78.4 

64.2 

7a2 

60.0 

80.8 

7a  1 

sao 

71.7 

87.4 

7a  8 

87.8 

Tao 

5B.6 

4a  7 

45.8 

31.2 

6a8 

41.8 

67.1 

4L3 

6a2 

4a  8 

74.2 

58.0 

77.6 

64.6 

48.8 

82.2 

8a  7 

2L2 

6ao 

sao 

60.1 

40.2 

oai 

4a7 

77.8 

sas 

8a7 

64.0 

81.6 

ia7 

20.0 

1.0 

8ao 

a7 

8a4 

21.1 

54.5 

sa2 

67.6 

62.2 

7a  1 

6a4 

46.7 

26.7 

80.2 

ia5 

37.8 

ia5 

61.8 

sas 

60.7 

4a  6 

7a8 

5ao 

8a2 

6a8 

41.7 

29.8 

80.1 

2ao 

8ai 

ia8 

6a6 

84.7 

6a6 

42.1 

78.8 

4ao 

sas 

67.8 

87.7 

40.2 

44.0 

27.8 

67.0 

sa? 

6a4 

4ao 

60.5 

61.0 

7a  8 

60.8 

8a7 

67.6 

66.0 

4&1 

64.4 

4a  0 

6a7 

47.1 

6a6 

47.4 

6a4 

4a  1 

7a7 

54.8 

7a  1 

57.0 

6&3 

82.8 

3a6 

10.0 

61.  Ol 

84.1 

54.2 

sao 

6a7 

47.6 

7a  8 

57.8 

sao 

67.2 

48L8 

82.1 

40.6 

24.8 

5a  7, 

8a4 

5ai 

38.7 

63.1 

4a  2 

77.2 

67.6 

80.8 

6a6 

80.7 

las 

20.0 

4.2 

20.6 

a  6      81. 6 

lao 

44.6 

29.4 

6a2 

40.2 

oa5 

5a6 

6&0 

4X0 

47.8 

82.9 

50.4 

45.8;      6a3 

4ai 

6ai 

50.2 

74.1 

6a6 

7a  2 

67.4 

86.7 

lao 

20.1 

lao 

lao 

a  6      34. 6 

las 

4a  7 

27.0 

62.7 

sao 

7L8 

6a4 

8ao 

12.7 

20.0 

—  0.5 

20.3 

—  ao     sao 

ai 

4a  0 

2a8 

54.6 

87.8 

71.1 

4ai 

67.4 

88.6 

41.2 

2ao 

.  57.1 

30. 6       61. 1 

4a] 

oao 

5L8 

7a  4 

61.2 

84.1 

oas 

84.6 

18.6 

21.2 

as 

20.0 

la  5>    sa  8 

2a4 

47.8 

35.4 

6a6 

4ai 

60.7 

53.4 

64.6 

46.6 

62.7 

84.3 

6a2t 

4a  7      7L0 

54.4 

7a  4 

6a  6 

sai 

67.4 

8a7 

60.8 

68:6 

44.4 

60.0 

81.6 

6&0 

4a  2 

6ao 

50.9 

7a  0 

54.2 

85.2 

65.3 

sao 

oao 

ia6 

—  a6 

ao 

— lai 

7.6 

— ia2 

2a5 

4.0 

4a  0 

80.5 

67.0 

4a  6 

81.8 

67.4 

10.8 

—  ao 

14.5 

—  ai 

2a5 

ai 

las 

2.5 

80.6 

lai 

sao 

25.4 

sas 

4a  1 

68.8 

36l1 

8a4 

2L5 

54.0 

88.0 

57.4 

42.1 

65.  ."S 
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77.7 

5a8 

81.5 

oao 

8&8 

2L6 

82.6 
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40.8 

24.3 

4a4 
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64.1 

37.2 

66.8 

47.2 

7a  2 

5a4 

80.8 

2L8 

8a5 

ia7 

41.0 

2a7 

4a5 

28.4 

5a5 

sai 

65.1 

4a  5 

74.7 

55.6 

67.4 

62.4 

sai 

87.8 

6a7 

5a  6 

71.4 

57.3 

74.5 

61.0 

81.9 

68.4 

84.6 

7a8 

4a6 

2&8 

82.0 

ia7 

4a2 

27.8 

44.4 

81.1 

5a6 

40.6 

6ao 

61.3 

78.8 

60.6 

68.0 

8&8 

46.7 

20.0 

5a  0 

41.0 

5ai 

42.1 

61.0 

47.0 

7a  0 

58.8 

81.8 

64.6 

41.2 

20.2 

32.7 

ao 

81.6 

a4 
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25.4 

54.0 

86.3 

60.1 

4a4 

sas 

60.8 

4&0 

8&4 

44.7 

8a2 
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2716 

5a5 

84.4 

61.7 

41.6 

7a  1 

4a8 

71.6 

4a8 
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lao 

2ao 

ai 

29.8 

a2 

45.5 
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66.5 

39.2 

7a3 

5a  1 

8a2 

63.1 

87.8 

22.0 

20.1 

ia5 
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21.7 
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4a5 
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45.6 
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62.8 

46.2 

50.1 

80.7 

6ao 
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71.9 

5a6 

7a  3 

61.7 

87.8 

6a4 

66.0 

60.1 
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87.0 

67.6 

91.0 
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5a4 

74.2 

5a  6 

81.0 

68.1 

88.8 

7a  7 

4a6 

3L8 

86.8 

2a5 

47.4 

82.8 

46.3 

8a4 

57.8 

4a  9 

71.0 

53.1 

sas 

60.8 

18.2 

a2 

7.8 

—  4.6 

ao 

—  4.0 

lae 

—  as 

14.2 

as 

2a8 

14.7 

8a2 

2a6 

44.6 

2ai 

8a  7 

ia2 

50.8 

sas 

4a9 

sas 

59.8 

41.0 

74.8 

51.8 

sas 

6a8 

0.4 
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ia8 

"  ao 

4.7 

—14. 9'     (») 

(') 
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29.0 
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41.6 

8a8 

34.^ 

84.5 

19.6 

2a7 
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33.3 
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25.7 
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61.7 
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67.8 
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86.8 
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44.4 

29.4 

5a6 

37.8 
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Tao 
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sai 

60.5 

25.8 
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2a9 

sai 

81.9 

.18.4 
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47.6 
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27.5 
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41.1 
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43.1 
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47.2 
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6a8 
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61.6 
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80.2 
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6a4 
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sas 
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35.0 

21.4 
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35.5 

ia5 

37.6 

23.8 
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63.7 
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77.2 

67.1 
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35.1 
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34.0 
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71.8 
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■( 
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17.6 
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1 
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Tahle  $kowktg  ihs  mmm  of  ike  daily  maximum 


*.  !*•' 


.1         r   p   , 


fftetiflin 


SpTioicfldd,  HI 

Stockton.  Fort  Tex  — 
Tatoosh  Island,  WMh . . 
Thomas, Camp, Axis  ... 

Toledo,  Ohio 

tJnalaahka,  Alaska 

VioksbnrK,  Miss 

Washington  City 

West  Las  Animas, Colo 

Wilmington,  N.O 

Yankton,  Dak 

Yiun%Aiia 


July. 


Mean. 


Angnst. 


84.6 
02.4 


Min. 


Mean. 


o 
05.7 
66.  ff 


o 

70.0 

04.2 


06.0 

80.  a 

66.8 
02.0 
87.7 
08.8 
80.8 
83.1 
106.8 


60.7 
63.8 
43.7 
73.0 
67.2 
61.7 
74.2 
68.8 
80.8 


06.8 
76.6 
67.0 
02.5 
82.4 
80.7 
88.5 
80.5 
105.6 


Mis. 


61.4 
66.0 


60.3 
50.3 
44.5 
71.0 
62.7 
60.5 
71.6 
61.6 
70l1 


1883. 


SeptftiilH'r 


Mean. 


o 

74.7 

82.5 


Min.     Max 


01.51 
68.5 
50.6 
86.8 
74.8 
81.1 
70.4 
70.8 
lOLO 


62.2 
67.1 

(•) 

60.7 

52.0 

4].l 

64.6 

56.2 

40.1 

65.0 

40.5 

7L6 


o 

60.  Oi 
77.1 
54.0 
77.2 

40.3' 

80.6, 

65.5 

65.51 

74.2 

55.1 

80.8 


X.ta. 


A  2 
6^3 
45.0 
42.3 
44.7 
88.0 
63.0 
40.3 
86.0 
50.2 
88.3 
65.0 


Max. 

^Lu. 

o 

O 

54.0 

8.^3 

67.2 

40.2 

48.1 

42.1 

60.2 

81.8 

2,4 

86.4 

41.2 

80.5 

67.8 

48.8 

66.2 

8W.4 

61.2 

21.7 

66.6 

48.4 

48.6 

21.8 

74.0 

48.1 

>  Obserratlcms  began  October  1, 1883. 


BEPORT   OF   THE   CHIEF  SIGNAL   OFFIOEB. 


259 


(in  daj^tVM  Fdhrmiheit)  at  $iaUon$  of  the  Signal  Service,  fo, — Continaed. 


im 

1881 

DMemb«r. 

Jianiry. 

Febnuffj. 

Msroh. 

▲priL 

May. 

June. 

MMtt. 

JiMn. 

Keaa. 

Mmu. 

MeuL 

Mean. 

Mean. 

Kax. 

Min. 

ICax. 

Min. 

ICax. 

Min. 

Max. 

Iftn. 

Max. 

Min 

Mtt. 

Mia. 

Max. 

Iftn. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

446 

S0.1 

20.0 

12.8 

41.2 

24.4 

4a  0 

82.4 

50.8 

44.0 

71.0 

62.7 

80.1 

010 

02.0 

85.7 

64.1 

20.6 

07.2 

80.4 

74.4 

45.8 

7&2 

40.4 

84.0 

65.7 

02.2 

OSlO 

40.6 

4a2 

44.0 

88.4 

40.4 

83.7 

47.9 

88.8 

55.0 

40.0 

67.2 

47.4 

60.8 

60.1 

07.4 

84.0 

54.7 

27.8, 

60.8 

85.8 

05.1 

30.8 

72.4 

41.2 

84.3 

40.8 

05.5 

57.2 

40.1 

25.0 

28.4 

11.7 

8&0 

23.0 

42.0 

28.2 

63.4 

8&3 

0&7 

61.0 

7a  0 

02.2 

04.0 

25.8 

8&0 

2&8 

80.0 

83.0 

80.4 

2a4 

48.4 

8a4 

45.7 

33.8 

63.0 

4a4 

03.1 

45.8 

40.7 

81.8 

05.6 

47.0 

07.8 

61.0 

73.0 

64.8 

81.4 

03.0 

87.4 

oa5 

44.0 

20.5 

37.2 

22.0 

49.2 

82.0 

40.8 

84.0 

00.7 

42.0 

75.2 

64.0 

84.0 

0'i.0 

4&0 

20.5 

40.9 

&8 

41.1 

1L4 

60.8 

24.7 

02.2 

83.0 

72.7 

43.6 

84.2 

65.4 

02.5 

43.7 

63.0 

85.0 

00.6 

48.2 

87.1 

60.6 

00.0 

62.0 

80.2 

03.0 

8L8 

06.0 

85.4 

14.2 

2&0 

8.0 

22.1 

L4 

80.0 

21.0 

62.0 
82.5 

85.0 

70.0 

4ao 

83.2 

OLO 

(•) 

(■) 

05.8 

43.0 

07.1 

4&8 

72.4 

6L0 

63.7 

OLl 

OLO 

oa2 

07.7 

*Koreooid. 
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'  ;3=-ds^i=-^=-=-{3s-S!(ig£:^^«5-iig-«s^r-s.^S 


1 

5 

i 

■'i 

a 

z 
m 

0. 

1 

0. 

H 

If 

1 1 


•  SSS£6'£SicS£SsgSS_-S<Ba£S£Er=-:r4 


•  SSS;Si:^<i^i=.«.-SSS^S]e^-:i_-<;^=.!•^^S 


'  isajSrSSei^i^aSjegs  jSgsierjeiS 


•  iS!i-'S£«s£S5S£sa£iSiis4=Ss££,eS 


■  i3a''a-si5£arSear=-s=!!=-8=-SrS2-iii< 


•  gdS5^^K^-gE;^S):r^SSS^S^!J^£^^S;7- 


•  i^s=j-=-«rs-sa=-43rrS-SrisSs--Srs-=- 


•  s-saji<££sS£si££S£Sc*es.-e«s£=- 


■  fejSSs^SetSSSSgs-s-s-rgjSSSrefej^s; 


■l!=-SSa-«S-!!gi2=SSr£s-£a£S!iSes-iigs-£ 


■  iS-g^£gg-ff|*-SJlJS;^£^£t:£aSe^£t:^^ 


i  i  !  i  i  I  i  (-  :  i  :  i 
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l^Mt^»HM^^H^.^»ii^^^it^M.^^g^^^ii^^ 


s^i»t!iii!lai6.i-3*-i~~itt-s-i».%--t»-S~.^i„~4ii-<i^ 


^t^aattii^^ti<i^ii;^;^^-„i^i^^ii;^^i;^iii^s 


££££SleS£!iS^;^^e^-=~i-^i-S.^^^•S^.^S~^=.J^S^£■^;^titiS^~S- 


SS:^£««S=.SSS^^J!,-l!=J~J!^-«Si--S,i--sJ---«il!^s■=■«s4!i^-is. 
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84 
95 
91 
98 
97 
05 
90 
03 
86 
87 

0) 
91 
93 
82 
91 
83 

(») 
92 
89 

(M 
88 
94 
92 

0) 
(') 
85 

89 
90 

<;> 

100 
(») 


(') 
54 
53 

0) 
40 
62 
47 
45 

(•) 
60 

(•) 
56 

0) 
0) 
44 
48 
0) 

(') 

61 

<1> 

46 
87 

68 
0) 
(') 
50 

C) 

(») 
50 

(») 
56 
65 

0) 
40 

(») 
47 
62 
40 

(') 
48 
63 
60 
65 
47 
52 
61 
48 
45 
47 
42 
54 

(») 
47 
46 
88 
61 
41 

58 

0) 
35 
44 
72 
0) 
0) 
0) 
44 
43 
66 

<!> 
(»» 
t 


(•) 

92 

bO 
(») 

»  ) 

(') 
75 

81 
94 
82 

(») 
78 

(») 
0) 
01 
91 

^]> 
(•) 

85 
(») 
(') 
85 
78 
87 
(») 

<:> 
<:> 

0) 
82 
82 
92 
88 

0) 
80 

(») 
80 
84 
80 

(>) 
91 
92 
78 
96 
95 
89 
95 
90 
90 
88 
80 
8^ 

0) 
83 
93 
78 
89 
74 

(>) 
90 
81 

(') 
80 
82 
90 

(') 
90 

0) 
00 
87 
84 
90 

'») 
« 

) 


(') 
55 

38 
(') 
(') 
(') 
38 
38 
5() 
33 

0) 
42 

(») 

(•) 
85 
89 
C) 

0) 

48 
(') 

§1 

28 
40 
(') 
0) 
(») 
(•) 
(•) 
82 
40 
82 
48 

0) 
88 

(») 
89 
42 
40 

(•) 
47 
54 
48 
60 
32 
48 
40 
87 
42 
89 
82 
48 

(») 
37 
40 
27 
54 
85 

(') 
40 
41 

(») 
30 
29 
58 

0) 
81 

0) 
32 
41 
43 
53 

(») 
64 

(») 


(•) 
86 

84 
0) 
(•) 
(») 
74 
74 
89 
80 

(») 
76 

(') 
(•) 
86 
83 
(') 
(») 

88 

<!> 
(') 

86 
72 
86 
(») 
(») 
0) 
0) 
0) 
77 
80 
87 
61 

(») 
77 

(») 
77 
81 
81 

(») 
84 
87 
73 
96 
74 
80 
90 
83 
87 
84 
76 
82 
77 
80 
83 
82 
84 
71 

(») 
78 
82 

(») 
72 
80 
90 
(') 
0) 

81 

(') 
80 
80 

(») 
04 

(») 


(') 
41 
31 
(») 
(«) 
(') 
27 
22 
42 
23 

(») 
40 

(») 
(') 
31 
U 

(*) 
(') 

37 
(') 
0) 
25 

18 

rs 
(') 
0) 

^!> 
(') 

V) 
25 
28 
29 
38 

(') 
22 

(«) 
28 
85 
34 

(») 
42 
47 
46 
51 
18 
81 
30 
30 
25 
40 
20 
4i 
•« 
29 
24 
17 
45 
18 

(•) 
20 
33 

(•) 
17 
24 

48 

(•) 
(») 

(') 
39 

(») 
84 
43 

0) 
44 

(») 


(') 
78 
70 
70 
72 

(») 
60 

(') 
75 
GO 

0) 
08 
64 

V) 
69 
04 
(') 
(•) 

70 
71 

0) 
64 
03 
78 
{') 
i') 
(') 
(') 
(') 

C) 

70 
72 

^8 

(M 
70 

(') 
05 

74 
70 

(0 
72 
75 
60 
84 
60 
60 
70 
08 
69 
73 
02 
74 
03 

(») 
00 
08 
73 
58 

(») 
64 
70 

<») 
69 
GO 
83 

0) 

60 

<^ 

68 
72 
73 

^ 


o 

0) 

12 
10.5 
9 
15 

(') 
14 

(') 

20 

-  3 

0) 

18 
10 

(») 

4 

6 
0) 
(') 

22 
6 

(') 
11 
0 
17 
(') 
(') 
0) 

<•) 
(») 
(') 

12 
10 
32 

(») 
8 

0) 
17 
18 
10 

(') 
16 
19 
21 
28 
17 

9 
15 
11 
14 
13 
^2 
16 

5 

0) 
3 
10 
20 
12 

(») 

4 
20 

(>) 
12 

4 
32 

(') 
11 

(») 
10 
12 
13 
19 

(») 
24 

(») 


o 

0) 

00 
63 
62 
56 

(') 
54 
40 

0) 
50 
56 
56 
(») 
(') 
58 
54 
(») 
(') 

58 
57 
0) 
(•) 
53 

(') 
(') 

0) 
0) 
40 

0) 
52 
60 
66 
52 

(') 
58 

(») 
55 
56 
58 
71 
0) 
0) 
59 
76 
57 
50 
72 
58 

(') 
0') 
48 
0) 

0) 
0) 
57 

52 

(') 
47 

(») 
58 

54 

62 

46 

52 

77 

0> 
57 

(») 
0) 
0) 
60 

(») 
0) 
70 

0) 


din. 


12 
6 

-  7.8 
17 

<•) 
-15 
-18 

(') 
-24 
-6.5 

18 

(•) 

(») 
-14 
-11 

l') 

0) 

22 

-21 

(•) 

(') 

8 

(») 
(') 

(») 
10 

(') 

-20 

5 

6 

24 

(0 

4 

0) 

-10 

8 

9 
12 
(») 
(») 

1 
24 

4 

4 

8 
10 

(») 
10 

4 

(') 

0) 

(») 

-12 

2 

(>) 
-14 

0) 

-  9 
0 
1.6 

-18 

4 

30 

(«) 
U 

13 

(») 


(») 
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Fahrmheit)  reported  by  voluntary  ohaervere  of  the  Signal  Service,  ^o. — Contlnned. 


1884. 


Jftnnaiy. 


07 
64 

04 

47 

<;> 

0) 
46 
88 

(') 
88 
45 
64 
(») 

<1> 
(») 

60 
40 
(») 

48 

47 

0) 
47 
46 

0) 

42 

(•) 
(') 
38 

(») 
40 

(>) 
0) 
67 
44 
47 
70 
48 
47 
47 
67 
0) 

<!> 
(') 
72 
62 
40 
04 
62 

(') 
68 
42 

(') 
44 

V) 
47 
42 

0) 
44 

40 
01 

(») 
42 

70 

'^ 

(») 
(») 

07 


Mln. 


28 
-10 
-23 
-31.6 
(•) 

(») 
-10 
-11 

(') 
-38 

-26.3 

-  2 
.30 

^81.3 

6 
-18.6 

(») 
2 

-10 

0) 
1 

<!> 

2 

(») 
-36 

(») 

(») 

18 

-80 

-21 

83 

1 

-  8 
4 

-10 

-11 

-80 
-24 
-18 

-10.8 
-22 

(>) 
-22 

(«) 
-20 
6 

(') 
-10 

(') 
-28 

-  0 

-  2 

0) 

-10 
20 

(») 
-18 

(•) 

<I> 
(') 

<;> 

0) 
—23 

4 

C) 


Febmaiy. 


Maroh. 


April. 


Maj. 


June. 


(' 


Max. 


•70 
00 
01 
63 
(») 
(») 
40 

47 

(>) 
30 
67 
02 
52 
0) 
0) 
61 
63 
(») 

71 
67 
50 

(«) 
45 

50 

(») 
(») 
88 

(») 
40 

(») 
60 
00 
47 
50 
86 
62 
64 
06 
07 

0) 
48 

78 

<») 
44 
84 
67 

0) 
00 
60 

(») 
37 

(') 
63 

<:> 

0) 

44 

03 
50 
60 

07 

(') 
64 

78 

0) 
66 

(») 

<!> 
(») 

f») 

(») 

61 
70 
(») 


I     I      I 
Min.  Max.   Min.  '  Max. 


20 

-  2 
8 

-  8.7i 
(») 

(') 

-  1 
3 

(•) 

-18 

-10 

3 

Zcra 

(') 

(») 

-  8 
-14 

<») 

12 

-  1 

-  8 

(») 

-  4 

(») 

0 

V) 

(>) 

-  4 

(') 
-20 

0) 

-  4 

8 
-10 

-  1 
80 

4 
8 
0 
6 

<1> 

'\ 
20 

(•) 
2 

1 

-  7 

0) 
4 
-12 

(») 
-11.2 

0) 
-23 

(') 

(') 

Zero. 

-  0 
-22 

6 
-17.fi 

(>) 

-  8 
28 

0) 
-11 

(•) 
(') 
(•) 
<*) 
0) 

-  2 
20 

(») 


78 
70 
70 
08 
56 

(') 
40 

50 

(•) 
60 
73 
05 
70 
47 

(») 
72 
09 
0) 

06 

53 
63 

(») 
68 

(») 
64 

0) 
0) 

50 

(») 

.02 
60 

(') 
02 
08 
57 
75 
02 
03 
00 
73 
(') 

<1> 
(•) 

m 

58 
07 
78 
70 
(») 
0) 
00 

0) 

62 

0) 
70 

<;> 

(») 

48 
02 
60 
68 

(•) 
48 
66 
80 

0) 
63 

(») 
(') 
0) 
01 

<:> 
(») 

80 
(») 


88 
4 

8 

0.5 
-11  I 

0) 
Zera  • 

-  4 

0)     ' 
-10 

-  4.6 
0 

Zero. 

-  5  I 

(»)   I 

-  8 

-  4 
(»)   ■ 


82 
0) 


82 

0) 

81.5 

73 

<;^ 

<») 
08 

0) 

(») 

73 

80.0 

70 

(») 
04 

<;) 

75 
0) 


14 

78 

-  0 

70.8 

-  8 

73 

(>) 

« 

-  6 

(») 

(») 

6 

(') 

0) 

(*) 

0) 

(») 

20 

66 

(') 

(») 

-16 

76 

0 

70 

0) 

80 

26 

76 

-16 

80 

Zero. 

72 

88 

(») 

3 

06 

8 

78 

8 

71 

14 

78 

(») 

0) 

<») 

») 

(») 

») 

20 

») 

12 

71 

-  1 

83 

17 

80 

8 

80 

0) 

(') 

0) 

83 

-10 

0) 

0) 

(') 

-  4 

80.8 

(») 

?i 

-  0 

(») 

(») 

0) 

(') 

-10 

03 

-10 

70 

-11 

77 

6 

0) 

SI 

-  4 

72 

88 

81.0 

(») 

70 

-  0 

70 

0) 

(') 

<:> 

(») 

(») 

(») 

10 

77 

<i> 

(») 

(>) 

(•) 

Min. 


o 

47 

32 

32 

25 
(') 
0) 

•27 

0) 
20 
24.6 
30 

C) 
20 

(») 
23 
25 


Max. 


94 
90 
85 
80 
85 

(») 
84 
83 

(») 
78 
87.8 
85 

(») 
70 
87 
80 
84 
04 


O) 


84 

90 

12 

82.6 

24 

88 

(») 

86 

31 

90 

(')• 

(») 

0) 

1   »2 

0) 

'   80 

(') 

.   <*) 

82 

(») 

(») 

(») 

20 

84 

81 

88 

28 

84.6 

41 

,   86 

80 

1   M 

26 

:   87 

<") 

,  (>) 

20 

78 

88 

87 

80 

86 

82 

86 

(») 

(») 

(») 

<:> 

(») 

0) 

(') 

02 

12 

78 

28 

83 

81 

86 

80 

83 

0) 

0) 

29 

80.2 

(') 

80 

<«) 

(') 

3a2 

76.2 

0) 

(*) 

24 

87 

(') 

(') 

(') 

(') 

24 

75 

27 

82 

22 

86 

0) 

84 

0) 

0) 

22 

'^ 

89.8 

85.2 

83 

(•) 

27 

83 

0) 

88 

<') 

^? 

(•) 

(») 

32 

89 

0) 

(» 

0) 

(» 

40 

B 

(>) 

(') 

Mln. 


68 
40 
43 
85 

32 

(«) 
84 
38 

0) 
85 
82.2 
40 

(») 
26 
40 
41 
82 
15 

45 

29.8 

82 

48 

27 

(') 
47 
42 

42 
40 
88 
48 
80 
80 

0) 
88 
40 


Max. 


90 

90 

93 

85.1 

<») 

(») 

85 

92 

(') 
87 
91 
86 

(>) 
87 

(») 
80 
04 
0) 

08 
87 
02 

(») 
91 

(») 
96 
88 

'^ 

(») 
90 
80 

94 
88 

(») 
90 
98 


40 

02 

40 

90 

(') 

(») 

<I> 

<I> 

0) 

0) 

60 

k2 

81 

iH 

44 

42 

96 

40 

06 

(") 

0) 

42.0 

02.2 

84 

00 

0) 

0) 

41 

88 

0) 

(») 

20 

90 

<I> 

<I> 

(») 

(») 

82 

84 

80 

08 

80 

96 

41 

92 

(') 

(») 

(') 

(') 

20 

80 

6ai 

96.21 

0) 

(•) 

80 

04 

80 

0) 

<I> 

<*J 

(') 

(») 

43 

90 

<!> 

<:> 

00 

<& 

(>) 

(») 

Mia. 


Annual 
nagew 


66 

61 
62 
67 

<:> 

(») 
64 

40 

<») 
58 
44.8 
60 

% 

(») 
64 
46 

66 

8&5 
41 

0) 
80 

0) 
64 
60 

(») 
61 

0) 
40 
64 

(») 
63 
60 
40 

'y^ 

68 
40 
40 

f 

08 

(') 
60 
68 
66 

(») 

6S.8I 
68 

(») 
00 

(') 
47 

<I> 

87 
40 
46 
60 

<!> 

0) 
40 
06.6 

(») 
48 

<:> 

62 

?{ 

68 


117.6 


100 


120 


120l8 
121 


00 


107 


lU 


100 
00 
80 


128 
121 
118 


138 


104 

in 


no 

70.3 


272  BBPOBT  OF  THE  CHIEF  SIGNAL  OFFICEB. 

H  ttmpiratmrm  amd  ommaI  rtmgt  of  ItmptnUurt  (Ih  itgraet 


eilfllii,Iiid 

Onnnlim.  Oolii 

OtrtMnbent,  lom ... 

Hmnptos,  v» 

BxdlMm'i  Hill*,  Tcna. . 

HairiiTlUe,  lUoh 

HHtford,  Coio 

HHtiDEa.  Ulnn 

Hknrfiird  CoUan  Pa. . . 

H«atb,Hu>     

EelveiU,  W.  Tb 

HlEhLi^iH.C 

InllBdals.  Uloh 

Hinm.Oliio... 

Holton.Eana 

HaveaieDD 

Hndfum,  Hloh  ....-.,  ^ .  -  - 

BiilnwvlIle.P> 

HiuiiLH>ldl.lawB 

Hnmphrev.  N,  T 

Hfdearillg,  Cal 

iDdapundeace,  lawa 

indrpendeBCB.  Kan*  — 

iDdianoU,  Iowa 

&Dla,  Ulcb 

I(lwoa.II.X 

JaoluunbDTS,  Ohio 

JcSinoDTilK,  Ind 

JohDton,  Nebr 

JobDWlDtOWB.  Ta 

JohDttOVD,  N.  Y 

EaLiDuuoa,  Hiob 

Kl«otaiK,lI.T 

Elnfitoa  Springs,  TfOB. 

Klamatb.Ong 

Ijconia,  lad 

Lafay«M«,  Ind 

Loncnster,  Wl« 

]^ui!>)iiK,  Ulob 

Lucblaod.  lU. 

Lead  HllL  Ark..!!!! 

Lfbaoon.  U« 

LMtadaJs.PB. 

Lt«KHr,H.C 

Liberly  HUl,  La 

Limona,  Fla 

Liarolii,  Nebr 

LibitaflBld.Vleli 

LlTingslnn.  T«nB  . .. 

IjOguD.  leva 

Logan.  Utah 

Loganswrt,  lad  .... 

LnnenbDrfr,  Tt 

IfadlMin.WlB 

UuchMler.  Iowa... 
MaDLhMlfr,  Tmio  .. 

Mauhnttiui'fm.  EKii 
UujliUqur,  Mich   .. 

ManilowM,  WU 

Uarjnretta    Townahlp, 

Uuion.bbio! .'!!." 

Marina.  Va 

Uarqiieiie.  Mrbr .  ■ 
UaTiiliBll. Uicb  ... 

Uat^.m 

UaDd.Bjina 

Havnard.  loira — 

Mayport  Fla. 

UautlBD,  Hnloo . 
)fol>oiuwh.lld... 
lIoXasiIe,I«Di.. 
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SI 
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8 
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M 
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60 
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Maximum  and  minimum  temperatures  and  annual  range  of  temperature  (in  degrees 


1888. 


StatftoDS. 


MoMin ville.  Tenn 

McNair3'  Station,  Tenn  . 

HeDaod  Station,  near 
Albany,  N.  Y 

Mendon,'  Mass 

Mendon,  Mioh 

Milan,  Tenn 

Milledge ville,  Ga 

Hilton,  Mass  

MiUviUisPa 

Minneapolis,  Minn 

Monticello,  Iowa 

Moorcstown,  N.J 

Morrison,  Hi 

Morriston,  Dak 

MottvUle,  Mich 

Mountain  ville,  N.  Y 

Mount  Forest^  Canada  . . 

Mount  Ida,  Ark 

Mount  Vernon,  Iowa — 

Murfreesboiough,  Tenn 

Muscatine,  Iowa 

Nebraska  City,  Kebr. . . . 

NeUlaville,  Wis 

Nephi.UUh 

Newark,  N.  J 

New  Bedford,  Mass 

New  Market,  N.  H 

Newport,  Fla 

Newport,  Vt 

New  Tacuma,  Wash 

NewUlm  Tex 

Nobleaville,  Ind 

Nora  Sprines,  Iowa 

Northfleld,  Minn 

North  Lewisborg,  Ohio. . 

Nortbport,  Mich 

North  V.lnoy,  N.  Y 

Oakland,  Cal 

Oakwoo<l,  Cal 

Ogreeta,  N.  C 

OroKcob.N.C 

Orono,  Mo 

Oskaloosa,  Iowa 

Ottumwa.  Iowa 

Palermo.  N.Y 

Parimaribo,  Dutch  Gui- 
ana, S.  A 

Paris,  Tenn 

Paterson.  N.  J 

Peoria,  111 

Peru,  Nebr 

Philllp8burg.  N.  J 

Pierce  City,  Mo 

Pleasant  Grove,  Wash .. 

Point  Lobos,  Cal 

Point  Pleasant,  La 

Polo,  111 

Port  Jervis,  N.  Y 

Portsmonth,  Ohio 

Poway,  Cal 

Prairie  du  Chien«  Wis ... 

Princeton,  Cal 

Princeton,  Mass 

Princeton,  N.J 

Providence,  R.  I 

Pueblo,  Colo 

Puerto  de  Luna,  N.  Mez . 

Pulaski,  Tenn 

Quakerto wn.  Pa 

Uuitmau,  Gu 

ICalolph,  N.C 

Kandolnh,  Vt 

Bapid  City,  Dak 

Beadington,  N.  J '.. 

B«oeivmg  Bes«ryoir,D.C 


July. 


August. 


Max. 


o 

98 
93 

91 
89 
89 
95 

i!/ 

(») 
94 
96 
06 
96 
106 

i}) 
98 
81 
99 
99 
91 
98 
95 
97 


Min.   Max.   Min. 


'& 


) 


94 

(») 
84 

(>) 
101.6 
90 
92 
94 
92 
81 
88 
85 
95 


86 


89 
90 
97 
98 
93 
88 
98 

(») 
70 
96 
93 
90 
95 
93 

(») 
107 

87.3 
107 

<!> 
(») 

(») 
92 
90 
(») 
^») 

(») 
(») 
96 


& 


o 

66 
65 

59 
56 
56 
59 

(») 
58 

(•) 
57 
49 
59 
50 
50 

'il 

46 
56 
58 
68 
48 
60 
42 
62 

(') 
57 

48 

0) 
46 

68 
55 
47 
44 
52 
58 
53 
53 
60 

(») 
56 
51 
0) 
(») 
54 


64 


o 

90 
92 

87 
88 
88 
93 

(') 
98 

(>) 
94 
02 
94 

(») 
98 
96 
90 
84 
90 
(') 
(») 
89 

(') 
90 
93 

(») 
84 

&> 

80 

(») 
103 
90 
98 
87 
92 
82 
92 
85 
100 

(>) 
87 
84 
86 

^> 


69 

91 

65 

88 

60 

90 

52 

95 

56 

93 

57 

84 

51 

99 

^l 

Vi' 

70 

97 

47 

90 

53 

87 

54 

93 

62 

04 

(») 

(•) 

56 

102 

46 

87 

56 

103 

0) 

(•) 

(») 

(•) 

(») 

<!> 

65 

(») 

49 

86 

<I> 

<1> 

ly 

^ 

96 


o 

60 
60 


i 


44 

56 
56 
52 

(») 
47 

(») 
50 
49 
54 

(») 
42 
46 
89 
47 
50 
(») 

(») 
43 

il 

([) 

•2 

(») 
70 
37 

(») 
66 
49 
42 
44 
48 
58 
68 
51 
59 

(») 
48 
86 
57 

(») 
50 


64 
57 
50 
54 
46 
59 

(') 
49 
64 
43 
46 
49 
61 

(») 
52 
46 
52 

(') 
(») 
(») 
(•) 
50 

(•) 
(») 
41 

(') 
(•) 

58 


September.  |  October. 


Max. 

Min. 

o 

Max. 

o 

o 

86 

49 

85 

(») 

(») 

(») 

80 

86 

78 

72 

48 

76 

72 
93 

43 
39 

&> 

iV 

88 

'^l 

^ 

29 

U 

84 

31 

87 

87 

38 

81 

(») 

74 

^ 

0) 

90 

84 

80 

84 

81 

88 

79 

25 

58 

94 

82 

90 

90 

40 

70 

90 

83 

^ 

^ 

^l 

U 

85 

80 

64 

i;' 

» 

70 

(•) 

(») 

(») 

92 

69 

92 

80 

87 

76 

'^ 

63 

^ 

(») 

<») 

(») 

86 

82 

80 

81 

29 

78 

89 

36 

83 

80 

42 

70 

81 

36 

88 

98 

52 

77 

105 

56 

82 

0) 

(») 

<:> 

(») 

U 

(•) 

80 

75 

(>) 

(») 

<!> 

(») 

(») 

(») 

79 

85 

80 

93 

70 

94 

90 

50 

&> 

78 

49 

90 

41 

88 

90 

41 

81 

71 

38 

76 

93 

38 

87 

(») 

(») 

(») 

84 

50 

65 

100 

54 

(») 

85 

31 

78 

80 

86 

79 

92 

42 

84 

102 

56 

81 

(•) 

(») 

(») 

108 

53 

85 

80 

32 

78 

103 

53 

0) 

(») 

(') 

<!> 

(') 

(>) 

<> 

(») 

(») 

(•) 

91 

47 

86 

79 

37 

77 

(») 

(•) 

<!> 

(') 

(•) 

(») 

80 

41 

74 

(') 

(») 

iL> 

80 

42 

80 

87 

48 

80 

Min. 


o 
48 
(») 

26 
27 

Hi 

(») 

23 

(») 
19 
27 
31 
0) 

(») 
80 
20 
22 
83 
28 

0) 
26 

») 

19 

(») 
29 

(») 
54 

20 

(») 


i 


19 
80 
82 
25 
42 
46 
(») 
(») 
19 

(») 
) 
1 


i' 


68 

(') 
31 
34 
28 
30 
87 

(») 
46 

(») 
27 
28 
38 
42 

(») 
88 
27 
(•) 
(») 
(') 
(») 
85 
28 
0) 

<») 
25 

86 


November. 

Max. 

Min. 

o 

o 

76 

17 

(») 

(•) 

66 

18 

67 

16 

U 

I'e' 

S) 

{'e' 

<») 

(») 

59 

-  2 

62 

2 

72 

18 

60 

5 

Si 

8 

70 

15 

61 

4 

76 

20 

69 

Zero. 

72 

18 

66 

4 

(>) 

(») 

69 

-  6 

66 

5 

a 

0) 
18 

70 

12 

79 

30 

67 

6 

(») 

^ 

86 

(») 

(») 

60 

2 

60 

Zero. 

68 

9 

60 

16 

66 

17 

72 

34 

84 

36 

(») 

(') 

U 

9 

(») 

(') 

(») 

(') 

63 

0^ 

16 
7n 

December. 


Max. 


(») 
70 
67 
70 
63 
75 

(•) 
65 

(») 
57 
61 
77 
82 

(») 
78 
6? 
0) 
0) 
T2 

(») 
71 
68 
(') 
(') 
60 
70 
68 
78 


(») 
24 
11 
7 
17 
15 

(») 
30 

(») 
Zero. 
15 
14 
86 

(») 
24 
10 

(») 

0) 
10 

(M 
17 
16 

<;» 

0) 
20 
4 
20 
17 


o 

(») 
(») 

53 
75 
60 
75 

(») 
58 
57 
40 
54 
54 

<!> 
(') 

57 
54 
44 
76 
54 

(») 
60 
58 
47 
51 

(») 
54 

(») 
75 

78 

(0 
48 
57 
56 
56 
53 

(») 
78 
67 

<») 
48 

(») 
(») 
49 

92 

(•) 
53 
G2 
59 
50 
70 
(•) 
(») 
(») 
54 
52 
72 
80 

(») 
67 
50 
(•) 
(') 
72 

(') 
(•) 
52 

(') 

(») 

(•) 
45 

54 

62 


Min. 


(») 

-16 

13 

8 

20 

(») 
-11 

10 

-21 

-18 

8 

(>) 

6 

-21 

-  6 

18 
-12 

(») 
-11 

12 
-29 

-  8 

0) 
-10 

(») 

24 

-20 

(») 
81 

(») 

-19 

-19 

6 

10 
-14 

(') 
84 
15 

0) 
-20 

(») 

(») 

-19 

68 

(») 
Zera 

-  1 
—  5 

4 
19 
(») 
(») 
(») 
—12 
-8 
10 
35 

(») 
22 
—18 
(») 
0) 
Zero. 

(>) 

(') 

4 

(>) 
0) 
(>) 
—2.3 
Zero, 
18 


<No  record. 
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AlrenAeit)  nporUd  hy  roluntarn  obierren  of  the  Signal  Service,  ^c. — Contianed. 


(') 

(') 

IT 

!■) 

('.- 

W 

"  i 

72 

8 

W 

«, 

'i 

Ji'fl 

u"  1 

'to 

-,« 

n 
u 

•a 

ct 

(') 

ifl" 

m 

i 

S'» 

'ii 

4V 

m 

'■« 

87 

Zero. 
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OF   THE   CHIEF   SIGNAL   OFFIOEB. 
miinimHM  temperature*  and  amniial  range  o/ 


Bud  Willow.  ITabr 
Bwd  City,  Mich... 
BloliudlaD.D>k.. 
Blohmond,  E; 


BiiDilvSpriDga,Ud. 
BanRinUMl.  C>1... 
BbdU  llurlunt.  Cal. 


SoDibimiDinv  H.  J.. 


BnrlucUvld,  Ud 

BUtebiir<i.S.C.  ... 

Blate <'ullPGi-.  Pa... 


Sf  mriHP.'N.  i 


Tlne1aiuI.X..I.(F.T.Em). 


WMlilni.1<>n.  Q.  C   t 

Wmiua.  Wis I    ( 

WaniwoD,  IMilo I 

WaverlT,  Tmd '    I 

Weavorcillc.  Ckl < 

Wfbsler.  D«k  ic 

WclwtPTTlIIe,  CHiio I    I 

Wflilon.  N.  C I  K 

ValllDgtOD.  Su>* I    I 


1 

u 
« 
u 

M 

ta 
u 

K 

(•) 

i 

i 

Si' 

('1 

a 
a 

a 

M 

103 

8 

W 
as 

M 
84 

i 

i 

s 

88 
CI 

i 

i 

R 

a 

lU 

M 
W 

4a 
a 

87 
(■) 

e 

1 

it 

4f 
M 
'1' 

48 

fi 

!3 

M 

CI 

o 

1 

i 
i 

i 

e« 

Ba 

83 

S 

i 

i'. 
T 

SB 

i 

T8 
88 

S 

C) 

i 

i 
a 

<'i 

'is 

i 
a 

■a 

g 

M 

32 
41 

M 
Ct 
K 

47 

48 

32 
C) 

S 

'1' 
CI 

si 

i 

41 

i'{ 
S8 

BP 
82 

se 
so 

s 

so 

s 

i 
i 

(') 

84 

(;) 

74 

1 
'& 

ee 

82 

? 
a 

a 
a 

91 

s 

1') 
i3 

80 
80 
U 

28 

1') 
ts 

fl 

C) 

i 
i 

i 

f! 

1 
1? 
S 

2S 
40 

(') 
82 

1 

i 
■'1 

u 

i 

8 

i 

C) 

i 

(') 

CO 

71 

C) 
C) 

i;) 

i 
i 

a 
'! 

70 

1 

» 

!5 

Z«n>. 

i 

21 

13 

'1' 

1 

18 
18 

iij 
1 

Zen. 
CI 

I 

! 

20 
Cl 

a 
1 

u 
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Mkremkeit)  reported  dy  vohmiarjf  oUervers  of  the  Signal  Serviee,  fc, — Continned. 


Jamuaj, 


Tebnuoy 


ICu. 

Hin. 

Iffax. 

0 

o 

0 

48 

-45 

68 

(") 

(») 

48 

88 

-«# 

0) 

(») 

<!> 

h 

fi 

0) 
—81 

% 

42 

-80 

88 

68 

—32 

66 

48 

6 

74 

41 

gB 

89 

Hi 

—15 

48 

45 

-80 

58 

68 

27 

74 

& 

<!> 

(») 

') 

0 

(') 

') 

(') 

(») 

a 

4 

48 

66 

80 

76 

48 

—  6 

(>) 

51 

2 

66 

(*) 

<y 

0) 

(») 

i> 

0) 

(>) 

) 

0) 

0) 

;> 

{5{ 

U 

Z«ro» 

42 

—  7 

58 

48 

—7.5 

56 

86 
49 

—  9 

<^ 

44 

4 

58 

C) 

<*> 

(«) 

61 

—  2 

69 

(») 

(') 

(») 

66 

8 

76 

46 

-5 

-  64* 

0) 

(») 

71 

85 

->26 

66 

50 

6 

58 

42 

—14 

44 

51 

-24 

62 

88 

—27 

86 

64 

.22 

63 

48 

—25 

61 

88 

—28 

86 

0) 

<I> 

61 

?1 

18 

(J 

^ 

J'l 

ii 

87 

—21 

63 

47 

—19 

64 

58 

-22.5 

68 

88 

-22 

46 

(») 

(«) 

0) 

49 

-22 

66 

0) 

(») 

0) 

50 

— &5 

70 

47 

—84.6 

58 

C> 

<;> 

0) 

b 

(') 

0) 

88 

4 

67 

50 

—  4 

66 

'^ 

J{ 

i;^ 

S{ 

-82 

86 

50 

— 3L7 

W 

ili 

6 

!! 

88 

—88 

87 

46 

^^^•O 

68 

61 

Zero. 

74 

88 

«18 

64 

(1)  Ho  xeooid- 
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MMmim  tmd  m/Mmmm  iemperahurm  amd  awmuH  ramge  of  tempenOuro  {im  ilpgnm 


July. 


Hax. 


Wellsbonragh,  P» 

WellBbars.  w.  Va 

WentworCh,  Dak 

West  Bend,  Iowa 

WMtboroagh,  Maas — 

Weat  Cheater,  Pa 

WeatetrlUe,  Ohio 

Weat  Leavenwotth,  Ka&a 
Weatmoreland,  Kana — 

White  BluH;  Tenn 

White  Plaina,  N.  Y 

Wilkeabarro,  Pa 

WiUiAmstowD,  Maaa 

WoodBtook«Md 

Woodatock,  Vt 

Worcester,  Maaa 

Wyandotte,  Kana 

Wytheville,Va 

Tatea  Centre,  Kana 


02 

(>) 

<t> 
(») 
08 
01 
01 

<!> 
0) 
05 
87 
02 
81 
04 
00 
87 

(») 
00 
07 


Mln. 


45 

<? 
0) 
44 

57 
47 

<;> 

60 
60 
48 
61 
54 
30 
54 

0) 

61 
67 


Angmt. 

September. 

Max. 

Kin. 

Max. 

Min. 

0 

o 

0 

o 

03 

42 

81 

28 

<:> 

(») 

(») 

(») 

(») 

(•) 

82 

25 

(») 

(•) 

(») 

(') 

01 

46 

85 

30 

80 

52 

81 

40 

01 

43 

86 

34 

<!> 

(») 

(») 

(>) 

0 

<:> 

0) 

<!> 

<^ 

(') 

(») 

(») 

53 

78 

45 

02 

41 

84 

81 

76 

56 

(») 

84 

02 

50 

82 

41 

80 

36 

82 

20 

84 

46 

77 

30 

0) 

(») 

(») 

0) 

86 

46 

81 

48 

04 

54 

08 

88 

October. 


Max. 


78 
(») 
0) 
(») 
84 
78 
81 
0) 
(«) 
0) 
80 
80 
60 
74 
77 
70 


00 


10 

(») 
(»> 

0) 
10 
33 
38 

0) 


22 
25 
28 
14 
25 

0) 
84 

28 


Movembeff. 


Mln. 'Max. 


67 
(») 
0) 
0) 
74 
64 
70 
75 
(») 
(») 


31    I    67 


70 

0) 
70 
60 
64 

(») 
68 
76 


Min. 


14 
16 

0) 
(>) 
16 
17 
10 
20 
(») 
(») 
17 

12 

(») 

18 

7 

17 

(») 

10 

0 


Max.  ifin. 


57 

'^ 

54 
58 

68 

<1> 
(») 

48 
54 

(») 
68 
47 


6 

8 

~2 

C) 

7 
6 

—20 
10 
—32 


53    1—12 


'K^o  reooFd* 
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Fdkrmkeit)  reported  by  voluntary  oheervere  of  the  Signal  Serviot,  4^ — Continued. 


^ITorBooi^ 


I  i 

!  3 

II 

i   " 
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,!sii^i}:smtSSSS!si^Si:Siii6^sStiiiis:S^Si 


^iSi!i!iiiiisiSii^timA^Siiiss^:ii^sii^iSi^s 


gi^^ii&idti^i^iiGSSxAi^i^S^^&Hzmt^Si 


.•!i!da*sig^-'2f<iSi(iSs-s.sS-'sii-iia!:tiss!i''s 


,-iSiiiiis^'i-'!l6isi!is--iidi!l!liiissSiii^i 


ll 


asasa-is-ss'Sisass i^sis^'^s^mma 


.ssaiS5.sSj.i!=!isjjssa„ss=sS!!!iSjaSj4a!i 


,aaaaar-^^!S3^a^^e^^;(^a^£^^G;!;3!s3^:£sit;^^ 


iads^.s^!isaai««ijE^_g:ca£iSisiia_as<« 


.  aiaa^^^c:^ayzaf:aafj^^aai^a^?^^s^^£i^^aa 


.slS!isis*''^^'^*'^''^^^^z*~^^^^'^^'^^cd"l* 


I 

3  I 
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■Mi 


':ii  : 


igsKsSii^':* ; 


]ii 


ii£5Se£Siias"sa3is;s-iiiii*4saa8s-s-=-s-«!i 


il£a''sSisSiisaafeS''asj"=cs'-(iij5jjii-' 


i(SSS£S3isat°''*^**»'*i''*-iS-eesc'i"' 


S<i^-4*Sai!*aSaS5S2a=iSS-'Ss„--Si 


Mi!s!!eS!<^«^S^«Si3a^Si^«SS9«gs^d9 


t:SSa^t:af!t)tif;s$C&EJ^Eiefat^lsti^^a£aa^£a« 


aie<£J!!li^lie8e9t!^!<se^iil!l!<8i£si;rl!$e 
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APPEND.IX  44. 


Ta!bl$  f^nonBlmg  ik$  wagfamw,  miMmuim^  and  ofintial  ramge  of  temperature  (in  degree$ 

[From  self -regU* 


1888. 


August. 


Min. :  Max.  I  Hin. 


AbiahMn  Linooln,  Fort,  Dak 

Alcatras  Islfuid,  Gal 

Angel  Island,  Cal 

Apache,  ForLAriz 

Asslnaboine,  JPort,  Mont 

Barrancas.  Fort,  Fla 

Benicia  Barracks,  Cal 

Bidwell.  Fort,  Cal 

Bowie,  Fort,  Ariz 

Brady,  Fort,  Mich 

Bridger,  Fort.'Wjo 

Bnford,  Fort,  Dak 

Canby,  Fort  Wash  T 

Colombus,  Fort,  K.  Y.  H 

Concho,  Fort,  Tex 

David's  Island,  K.T 

Davis.  Fort  Tex. 
BUia,  Fort,  Mont. 


Fred.  Steele,  Fort  Wye 

Garland,  FortColo 

Gaston,  Fort,  Cal 

Grant,  Fort,  Aiis 

Hale,  Fort,  Dak 

Hamilton,  Fort,  N.  T.  H  .  . 
Jefferson  Barracks,  Mo. . . 

Keogh,  Fort,  Mont 

ElamatlvFort  Oreg 

Lapwai,  Fort,  Idaho 

LeavenwortlL^Fort,  Kans. 


Lewis, Fort  Colo. 

liowelt  Fort  Ariz 

Lyon,  Fort,  Colo 

Madison  Bazraoks,  N.  Y 

Maginnis,  Fort,  Mont 

Masdb,  Fort,  Cal 

McDermitt,  Fort,  Not 

McDowell,  Fort,  Aria 

McHen^,  Fort,  Md 

Meade,  Fort,  Dak 

Mitchell,  Camp.Ga 

Motjavo,  Fort,  Ariz 

Monroe,  Fort,  Va 

Mount  Yemon  Barracks,  Ala 

Niagara,  Fort,  N.Y 

NioBrara,  Fort,  Nebr 

Pembina,  Fort,  Dak 

Flattsbnrg  Barracks,  N.  Y. .. 
Preble,  Fort,  Me 


Presidio,  CaJ. 

Bandall,  Fort  Dak 

Beno,  Fort  Ind.  T 

Bobinson,  Fort,  Nebr 

Saint  Aogostine,  Fla 

Shaw,  Fort',  Mont 

Sisseton,  Fort,  Dak 

Snelling,  Fort,  Minn 

Spokane,  Fort  Wash  T  . . . 

Solly,  Fort,  Dak 

Totten,  Fort,  Dak 

Townsend,  Fort  Wash  T. 

Union,  Fort,  N.  Mex 

Verde,  Fort^  Ariz 

Warren,  Fort,  Mass 

Washakie,  Fort  Wye... 

West  Point,  N.  Y 

Wingate,  Fort,  N.  Mex  . . . 
TatM,  Fort,  Dak 


04 
69 
82 

97 
97 

(') 
101 

00 
103 

78 

89 

99 

74 

90 
104 

93 

97 

06 

(») 
85 
105 
95.4 
07 
02 
08 

(>) 
02 

106 
00 
65.5 

<;> 

87 

86 
111 
108 

02 

08 

(») 
112 

05 

00 

86 
109 

03 

80 

88 

76 

00 

07 
103 

05 

04 

05 

08 
102 
101 

88 

87 

00 
103 

88 

(>) 
05 
88 
08 


September. 


October. 


Max.  I  Min.  Max.  Min.  Max.  Min. 


November. 


43 

60 
50 
51 
40 

0) 
53 
50 
60 
80 
82 
40 
45 
50 
65 
56 
58 
38 

(>)  I 

38 

44  I 

61. 3; 

48 

54 

50 

(») 
82 
41 
68 
45 
(>) 
(») 
44 
43 
66 
62 
64 
68 
35 

{') 
68 
65 
66 
50 
46 
39 
48 
57 
43 
45 
56 
40 
69 
30 
40 
48 
42 
50 
45 
44 
44 
00 
57 

(•) 
50 
47 
42 


92 

42 

69 

50 

85 

50 

92 

60 

93 

36 

(') 

0) 

101 

54 

87 

43 

96 

61 

79 

36 

88 

26 

96 

36 

75 

46 

89 

1  57 

98 

1  66 

90 

53 

07 

53 

03 

26 

^ 

38 

100 

43 

01.2 

61.2 

06 

45 

00 

62 

07 

60 

0) 

0) 

00 

85 

108 

38 

03 

64 

63.6 

46 

0) 

0) 

101 

51 

00 

41 

00 

30 

86 

50 

100 

62 

113 

66 

80 

60 

08 

38 

96 

0) 

112 

72 

93 

60 

99 

61 

89 

48 

102 

40 

86 

38 

85 

42 

84 

51 

84 

49 

99 

40 

96 

67 

94 

37 

92 

69 

87 

36 

90 

40 

96 

42 

100 

35 

90 

48 

88 

43 

77 

43 

85 

42 

101 

63 

83 

55 

92 

32 

89 

46 

84 

60 

96 

42 

03 
82 
99 
96 
86 

(>) 
100 
85 
94 
72 
80 
91 
86.4 
82 
98 
83 
04 
87 

(•) 

81 

08 

01.7 

00 

84 

02 

0) 
02 
08 
02 
66.6 

(») 

02 

80 

84 

84 

04 
111 

78 

04 

05 
111 

82 

06 

83 

02 

86 

70 

73 

95 

92 

95 

94 

88 

83 

86 

85 

88 

99 

02 

74 

86 
103 

77 

81 

87 

88 

96 


16 
52 
50 
87 
25 

0) 

55  i 

38 

47 

25 

10 

16 

4&5 

45 

43 

44 

37 

32 

(») 

23 

30 

51 

20  I 

42 

42 

0) 
20 
82 
42 
29 

(') 
35 

28 
30 
50 
62 
53 
45 
27 

(') 
61 
58 
53 
36 
30 
11 
85 
42 
48 
32 
40 
28 
62 
28 
19 
22 
•30 
20 
12 
39 
27 
46 
47 
24 
83 
86 
25 


74 
72 
88 
79 
65 

(M 

85 

76 

85 

66 

C8 

73 

60.2 

78 

06 

82 

87 

73 

0) 

67 

78 

83.3 

80 

73 

86 

(') 
74 
71 
85 
73 
04 
86 
84 
62 
70 
60 
97 
82 
76 
91 
96 
83 
98 
78 
89 
76 
70 
75 
83 
82 
92 
84 
04 
60 
71 
75 
74 
84 
74 
60 
75 
80 
72 

(') 
83 
72 
78 


7 


o 

17 
49 
46 
22 
17 
(M 
45 
27 
34 
18 
11 
-  1 
40.2 
36 
35 
32 
37 
10 

(') 
9 
34 
36.4 
17 
35 
36 

(') 

9 
25 
34 

7 

26  I 
20 

14  I 

48 

29 

32 

38  ! 

14 

0) 
46 
45 
89 
29 
24 
10 
20 
28 
48 
19 
28 
14 
00 
5 
15 
21 
22 
24 
16 
82 
15 
30 
37 

^ 

18 
11 


61 


60 

7;{ 

75 
72 
65 

0) 

7o 

68 

77.2 

61 

56 

59 

56.8 

67 

87 

66 

81. 

61 

0) 
0) 

oc 

67. 
65 
76 
72 

0) 
65 
63 
73 
59 
89 
76 
66 
60 
67 
64 
86 
69 
71 
78 
84 
75 
84 
67 
86 
.•>7 


73 
62 
72 
68 
82 
71 
82 
58 
!>7 
59 
60 
68 
53 
5» 

7r 

75.5 

60 

(•) 

(>) 

64 

64 


—17 

37 

39 

16 
—26 

(») 

37 

13 

81.5 
-10 
2 
-22 

33.61 

22* 

10 

21 

25.1 
-27 

(») 

0) 

28 

28.8 

—  3 
21 
18 

(') 
IV 
22 
16 

8 
26 

7 

7 
—16 
42 
18 
20 
21 

7 

(') 
34 
25 
27 
20 

—  2 
-23 

8 
18 
37 

—  1 
17 

—  6 
45 

-21 

—  15 
Zero. 

14 

—  3 
-16 

27 

5 

22 

23 

0) 

16 

-10 


*No  record. 
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APPENDIX  44. 

FdkrmheU)  at  miUtarypoat  hoapitaUf  from  July^  1883,  to  June,  1884,  inoluHve. 
tning  thannometer.] 


1888. 


1884. 


Deoemlwr. 


62 
85 

77 

81.6 

65 

(») 

84 

71 

88.6 

44 

48 

48 

67 

64 

82 

62 

76 

66 

C) 

55 

86 
66 

60 
70 

0) 
62 
65 
86 
68 
78 
88 
60 
68 
57 
62 
78 
66 
80 

Si 

72 
80 
78 
67 
82 
45 
62 
50 
84 
84 
77 
80 
79 
67 
52 
50 
52 
80 
40 
80 
89 
86 

0) 
57 
66 


Hin. 


•funury.    Febroaiy. 


Max. 


-31 

39 

37 

15 
-24 

(') 

82 

2 

25.5 
-16 

'  29.61 

'^*  ' 
'2^ro. 

!-  4  I 
'  12 

;-i8 
(») 

I  (») 

29 

28.8 
-22 
Zoro. 
5 

•  Zero. 
2 
4 

-14 

28 

2 

-18 

1-14 

:  40 

-  8 
29 
10 

-U 

0) 

35 

23 

23 

2 

-14 

-35 

-19 

-  8 
35 

1—18 

16 
-11 

30 

-  9 
-27 
-24 
—12 
-16 
-31 

19 
2 
91.5 

<;> 
11 

-31 


40 

58 

71 

59.8 

45 

74 

81 

68 

87.5 

36 

44 

44 

55 

45 

73 

47 

73.1 

48 

0) 

^ 

60.4 

48 

60 

62 

45 

45 

47 

57 

60 

78 

88 

41 

4a  1 

50 

49 

71 

50 

54 

(») 
71 
63 
74 
47 
50 
34 
45 
45 
62 
48 
89 
51 
77 


Min. 


—46 

89 

88 

6 

-31 

10 

84 

5 

1 

-15 

-43 

32.3 

6 

5 

4 

6 

-17 

0) 

0) 

26 

las 

-32 

-  2 
-22 
—32 

-  5 
4 

—21 

-14 

12 

-  7 
-29 
-20.8 

41 

-  2 
23 

6 
-21 

(») 

82 

8 

10 

-  9 
-22 
—35 
-27 

-  3 
37 

-29 

-  4 
-22 

22 


Maroh. 


Mln. 


t 


44 

70 

77 

89.2 

44  ; 

85  I 

73 

67  J 

68.7, 

38 

44 

45 

68 

56 

82 

54 

76.2 

50 

<;> 

74 
72.7 
49 
54 

66 

56 

56 

55 

57 

48 

86 

69 

51 

51.1 

68 

49 

85.3 

64 

57 

0) 
78 
67 
80 
57 
64 
34 
49 
45 
73 
53 
72 
56 
83 


-35 
29 
28 

a  2 

-40 

27 

28 
—19 

ia5 

-29 
—39 
-48 

16 
6 

17 
3 

20 
-26 

0) 

(>) 

20 

20.3 
-34 

-  5 
1 

-88 
-30 
-24 

-  1 
-21 

20 
-28 

-  3 
-28.2 

29 
-18 

23.7 
8 
—28 

(•) 
27 
27 
24 

-  3 
-38 
-37 

-  8 
7 

28 

-29 

3 

-39 

42 


51 

-15 

53 

-32 

^    1 

-44 

42 

-29 

43  1 

-33 

87 

-25 

51 

5 

49 

—32 

53 

-30 

57 

-30 

86 

-39 

38 

-31 

57 

25 

57 

8 

65 

—13 

67 

-21 

63 

15.5 

71.5 

15 

<:> 

<!> 

<;> 

(») 

'  (») 

(M 

0) 

(') 

(') 

(») 

{') 

(•) 

51 

7 

66 

-  8 

42 

-44 

49 

-38 

Max. 


o 

60 

66 

82 

66. 

55 

85 

72 

63 

72.5 

57 

47 

5a8 

64.2 

62 

89 

61 

77. 

54 

55 

0) 

72 

6&2 

68 

62 

70 

68 

56 

64 

70 

51 

86 

80 

52 

53. 

73 

68 

79.8 

62 

66 

<!> 

(») 

72 

84 

55 

70 

39 

51 

50 

73 

70 

(') 

0) 

85 

53 

46 

61 

65 

72    , 

42 

60 

63 

68.5 

(») 

{') 

0) 

69 

56 


Mln. 


April. 


-18 

41 

43 

15.3 
-32 

84 

40 

15 

32 
—28 
Zero. 
-22.7 

33.5 
7 

26 
4 

80.1 
-14 

-  2 

(>) 
83 
30.2 
-15 

5 

5 
-25 

6 
19 
11 

-  1 
83 

9 

-  8 
-14.1 

48 
22 
36.6 
18 
—11 
(J) 

(») 
20 


2 

10 
26 

6 

2 

38 
12 

<1> 
(») 

40 
22 
23 
20 

3 

6 
21 
26 

9 

27,5 
0) 
(») 
0) 
11 
14 


1" 


Max. 


72 
65 
77 
77 
75 
86 
73 
77 
85 
69 
57 
76 

7a 
0) 

95 
87 
80. 
70 
68 

(») 

80 

77. 

75 

70 

80 

78 

70 

80 

76.81 

00 

91 

80 

73 

66.8 

78 

56 

92 

77 

73 

0) 
92 
77 
87 
72 

0) 
66 
66 
60 
70 
74 
85 
76 
86 
71 
66 
74 
77 
75 
65 
72 
72 
85 


79 


Kin. 


15 
44 

33 

24.8 

12 

43 

44 

25 

25 

17 

14 

10 

40.9 

<0 
32 
30 
27 
20 
12 

(») 

88 

82.4 

21 

81 

80 

12 

20 

81 

29 

18 

84 

23 

12 

ia9 

60 

81 

87 

82 

12 

(») 
44 
88 
40 
26 

I') 
9 
15 
27 
41 
22 
31 
10 
45 
21 
16 
18 
29 
20 
10 
86 
15 
80 

18 
19 


Hay. 


Max. 


84 
78 
93 
85.8 
88 
93 
86 
78 
101 
74 
73 
85.5 
76 
86 
95 
86 
87.9 
82 
80 

88.7 
86 
85 
86 

^ 

92 
84 
71 

(>) 
91 

81 

7a  4 

78 

62 

102.2 

87 

82 

(») 
100 
88 
92 
79 

(») 
88 

79 

0) 
85 
89 
80 
88 
90 
81 
79 
83 
91 
88 
82 
80 
79 
9a5 

(») 
») 


Min. 


June. 


Max. 


77 


29 

47 

49 

31 

27 

61 

61 

26 

40 

29 

20 

25.2 

42.6 

42 

44 

39 

40 

20 

16 

(») 
86 
88. 
82 
42 
42 

(>) 
21 
86 
89 
22 

(») 

17 

81 

29.61 

60 

36 

43.61 

45 

25 

0) 
58 
60 
55 
82 

0) 

20 
86 

(») 
42 
83 
37 
20 
62 
27 
27 
81 
80 
88 
29 
36 
12 
88 
0) 
0) 
88 
20 
84 


Min. 


75 

88 

96.3 
101 

96 

82 

81 
108 

91 

84 
100 

68 

92 
100 

98 

97 

93 

03 

•0) 
90 
99 

(•> 
91 
94 

(») 
86 

(») 

90.8 

84 

(») 
98 
90 

87.61 
76 
84 
118 
81 
97 
(») 

0) 
89 

96 
86 

<!> 
(») 

70 
96 
96 

(>) 
91 
91 
89 
99 
96 
99 
96  ! 


^ 


106.5; 

(»)  I 

(»)  ! 

97  I 
87  ; 
97 


42 
49 
52 

sai 

44 

61 

56 

87 

51.5 

36 

80 

34 

47.6 

49 

68 

44 

52 

80 

86 

0) 
42 
53.1 

0) 
45 
60 

0) 
31 

(») 
52 
85 

(>) 

47 

40 

43.4 

60 

40 

60 

51 

88 

(») 

(») 

65 

64 

44 

<I> 
(*) 

40 

(») 
47 
40 
66.4 

0) 
63 
46 
44 
85 
37 
47 
45 

0) 
88 
43 
(') 
(') 
42 
34 
48 


189 

68 

71 

91 
141 

"78"" 
100 
102 
128 
128 
148 
7a4 

ioi" 

07 

91 

122 


86 
80.t 

"97" 
120 

m" 

105 


119 

iiat 

67 

129 

03 

88 

126 


93 
89 
98 


116 

Or' 

128 


78 
120 
139 
182 
184 
131 
136 

iii" 

9LS 


98 
142 


•  No  record. 
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BEPOBT  OF   THE   CHIEF   SIGNAL   OFFICES. 


APPENDIX   47. 

TdbU  Bhowing  the  mean  of  the  maximum  and  minimum  temperatures  (in  degrees  Fahrenheit) 
at  the  special  ootton-regian  stations  of  the  Signal  Service^  United  States  Army,  for  the 
m<mths  July  to  October,  188.^,  and  April  to  June,  18^4,  both  inclusive, 

[These  meuiB  are  obtained  by  dividing  the  earn  of  the  readings  of  the  eelf-ieKiiiiering  thermomotem 

by  the  number  01  observations  taken— one  daily,  at  5  p.  m.] 


■Stations. 


Wilmington,  N.  G. : 

Cheraw.S.  C 

Florence,  S.  C 

Ooldsborongh,  N.  C . . . 

LnmbertonrN.  C 

New  Berne,  N.C 

Baleigh,N.C 

Salisbary,N.C 

Wadesboroagh«  N.  C. . 

Weldon,  N.  C 

Charleston,  S.  C. : 

Branch ville,  8.  C 

Hardeeville,  S.  G 

JackaonboroQsh,  8.  C 

Kingatree,  S.  G 

8aintOeorge's,S.  C 

Saint  Matthew's,  S.  C 

Yemassee,  B.  C 

Atignsta,  Ga. ; 

Allendale,  S.  C 

Athens,Ga    

Batesbnrg,  8.  C 

BlachviUe.  S.  C 

GamakfGa 

Chester,  8.  C 

Colnmbia,S.  C 

Covington,  Ga 

Greenwood,  S.  C 

Union  Point,  Ga 

Washington,  Ga 

Waynesborongh,  Ga ., 
Savannah,  Ga. : 

Albany,  Ga 

Allapaha,G« 

Bainoridge.  Ga 

Eastman,  Ga 

Feroandina,  Fla 

Fort  Gaines,  Ga 

Jesap,  Ga 

Live  Oak,  Fla 

Hillen,Ga 

Slnitman,  Ga 
mithviUe,Ga 

Thomaaville,  Ga , 

Waldo.  Fla 

Way  Cross,  Ga 

Yioksbarg.  Miss: 

Edwards,  Miss 

Jackson,  Miss 

Lake,  Miss 

Monroe,  La 

Atlanta,  Ga. :  « 

Anderson,  8.  C 

Calhonn.  Ga 

CartersviUe,  Ga 

Colambiis,  Ga 

Dalton,  Ga 

Gainesville,  Ga 

Greenville,  S.  C 


1883. 


1884. 


July. 


^ 

J 


o 
0&2 
M.8 
9L8 
M.8 


08.4 

93 

91.6 

91.1 

9§.8 

94.7 

94.3 

96 

95 

94.4 

97 
100 


92.9 

92 

93.7 


93.1 


6&7 
70.2 
71.6 
70.1 


66.5 

71 
69.4 

72.3 

70.4 

70.9 

68 

70 

72 

75.8 

78 
72.7 


69.5 

72 

88 


August. 


Mean. 


I 


91.2 
94.9 

87.4 
89.7 


o. 

66.5 
68.4 
6&1 
67.2 


92 

86.1 
87.2 

88.5 

91.5 

89.3 

90.6 

91 

90.7 

90.5 

9L5i 
98.4 


Septem- 
ber. 


Moan. 


0 


o 

82.5, 
81.6' 
80.11 
81.4 


o 

59.9 
62.7 
63.1 
61.3 


92 
89 
92 


69.2  8&1 


96.7 
05.0 
94.4 
99.6 
89.8 
96.2 

100.3 
03.4 
08 
07.2 
0&2 
94.6 
92.9 

100.4 

93.71 

•04.5, 

80.7 

02.6 


02.0 

05 

02 

03 

02.8 


73.7 
75.8 
72.0 
73.4 
^74.8 


03. 
85. 
02. 
0& 
85. 


8 
70. 7,«02. 2 


72.0 

70.  a! 

70.5' 

71.0 

75.3 

72.5 

72 

6&8 

73.7 
73.6 
68.1 
72.7 


67.1 

67 

73 

75 

67.7 


01 

01. 

03 

03. 

04. 

01. 

02 

OS. 


02.5 
02.6 
02.0 
02.2 


61.6 

67 

66.4 

64.0 

68.5 

71.3 

66.6 

68 

60.8 

6&8 

78.2 
67.6 


66.4 

60 

71 


81.2 
83.4 
70 

83.8 

8&5 

84 

83.8 

84.4 

84 

84.5 

84.6 
86.0 


(») 

81 

85.8 


66l5  83 


87.0 
05.6 
01 
88 

86.01 


72.1 
68.3 
60.1 
75.6 
72.8 
*60.4 
60.3 
68.7 
68 
70.2 
73.2 
71.0 
70.5 
6&0 

7a  0 
68.4 
60.4 
00.4 


64.0 

66.6 

66 

68 

66.3 


55.7 
68.1 
61.6 

64.8 

62.2 

64 

56 

618 

66 

60.8 

7a  2 
61.2 


62 
66.1 


60.2 


87.6 

87 

87.3 

87.4 

80.4 

86.8 

82.6 

80.6 

88.7 

88.8 

88 

86.6 

87.0 

02.6 

80 
00.8 
80.  Ij 
87.0 


65.0 

61.8 

72.8 

66 

60. 2{ 

62.3 

64.2 

62.4 

62.3 

64.6 

62.2 

65  4 

66.6 

64.8 

60.4 
50.0 
57.6 
60.7 


October.  *    April 
Mean. 


74 

74.4 

<80.0 


76.1 


57 
56.5 
■56 


55l6 


84.1 

84.3 

85 

85 

80 


50.1 

60.6 

65 

61 

61 


85.1 

84 

85.8 

(«)  I 
70.0 
83.8 
81.7. 
80.8 
81  i 
85.6 
85.2 
85.8 
85.7 
78.0 

81.3 
82. 7 
80.5 
80.7 


61.8 
56.3 
70.5 

(») 
70 
68.7 
58.4' 
60. 4; 
5a  1 
61.6 
5a4 
64.4 
64.8 
65  2 


60.4 
72.4 

(») 

(») 

(») 
70.5 
71.8 

•  •  ■  •  • 

70.4 

7a  5 

77.8 

7a  2 

7.5.5 
77.0 
77.0 
77.7 
81  9 
7a  2 
70.0 
77.1 
77.4 
83.2 
7a  1 


61.8  7a  6 

64.0  7a  1, 

5a  3  7a  8 

61  74.6 


•73.2 
77.2 
78 
7a  6 
76 


«5ai 
57.2 
61 
5a7 
60 


4a6 

47.5 

(») 

C) 

(») 

4a  7 
4a  0 

{*) 

44.7 
(») 
(•) 

53.1 
52.6 
60.4 

(*) 
57.5 

oao 

52.0 
61.3 
40.1 
54.2 
50.4 
.54.6 
58.0 
61.3 

52.8 
52.8 
50.3 
54.3 


8a  4   54. 1 
80.3'  60.3 


(*) 
(*) 
(*) 

8a  7 

83.0 

'  *(*) 

82.8 
*80.1 

(*) 

88.0 


oao 

64.4 

-_. -,  67.7 
87.  ll  62.  8 
f  6. 7!  62.  6 
84.5   02.0 


1 
1 


1 
7 


(») 


(») 


6a  4   44.2 


7a  5 
60.5 
6a4 

7a  li 


61  8 

4a4 

51.0 
44.8 


8ft. 

h7. 

87.8 

84.2 

8a  0 

80 

90, 

8a9 

00.2 

80.6 

86.3 

02.8 

01.9 

81.5 
a).  3 
82.3 
81.0 

(*) 

85.3 
85.0 
82.01 

7a  0 

85.  ll 


(*) 

(*) 

(') 
60.5 
61.0 

'(*) 

55.8 

»61.2 

(*) 

65.0 
62.7, 

60  3 
71.0, 
64  1 
63. 1> 
62.4 

61  o! 
61.1 
64.3 
61.2 
61.8 
64.0 
7a  3 

62.8 

61.8 

5a  6 

02.8 


84.8 
88.2 
85.2 
85.3 
86.0 
84.5 
84.1 


55.7 
62.0 
63.8 
6a  6 
68.1 
68.8 
64.5 


81.6 

(') 

86.0 

^.3 

85.  li 
85.6 
8a8 
8a6 
83.6 

a>.8. 
8a  0! 

88.7; 

86.  ll 
86.0 
84.9 
82.4 
87  7 
00.3 


88. 
80. 
8a  8 
86.0 


(«)      83. 0 


57.7 
64.4 
58.2 
64.0 
57.1 


84.5 
83.1 
84.0 
78  2! 
84.  a 


68.1 

(») 

68.6 

6a6 

67.8 
61.9 
67.4 
50.2 
67.4 
65.4 
64.8 
63.4 

aa7 

6a6 

6a  2 

67.3 
64.8 
6a3 

6a5 
66.6 
64.8 
60.0 

512 

63.2 
6a2 
6a  4 

oai 

61.2 


^19  days  only.    >16  days  only.    *Xo  record.    «Beoord  incomplete.     •  Station  closed.     •  17  days  only. 
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Mtan  of  tht  naiiMim  and  minimuni  temptraturea,  fe. — CoutinDed. 
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TabU  fhowing  fke  mean  of  the  maximum  and  mifiimiiin  temperatures,  ^o.— Continned. 


Stations. 


O&lveflton,  Tex.  —Cont'd. 

Weatberford,  Tex 

Weimar,  Tex 

Little  Kock,  Ark. : 

Arkansas  City,  Ark. . . 

Brinkley,  Ark 

Bevall's  Bluffs,  Ark . . . 

Helena,  Ark 

Eensett,  Ark 

Madison,  Ark 

Maenolia,  Ark 

Malvern,  Ark 

Monticello.  Ark 

Newport,  Ark 

Pails,  Tex 

Pine  Blnff,  Ark 

Preacottt  Ark 

Roaaellvine,  Ark 

Texarkana,  Ark 

Walnut  Ridge,  Ark. .. 
Memphis,  Tenn. : 

Batesyille,  Miaa 

Bolivar,  Tenn 

Brownsville.  Tenn  . . . . 

Clarksville.  Tenn 

Corinth.  Miss 

Covington,  Tenn 

Decatur,  Ala 

Dyersbarg,  Tenn 

Erin.  Tenn 

Orand  Junction,  Tenn 

Grenada,  Miss 

Hernando,  Miss 

Holly  Springs,  Miss. . . 

Milan,  Tenn 

Oxford,  Miss 

Paris.  Tenn 

Scottsborongh,  Ala . . . 

Tnscumbia,  Ala 

Withe,  Tenn 


1888. 


July. 


I 


o 

(») 
M 

<•) 

04.5 

90.6 


90.7 
82.1 


96.8 
92.7 


96.6 


«06.1 

V) 

93.2 

96.8 

96.8 


3 


o 

(') 

76.5 


August. 


I 


o 

(») 

98.7 


0)      (') 
58.6  9a6 
70. 9,  87 


67.2  90.5 
59.7,  95 


o 

(') 
78 

(}) 
52.8 

59.0 


60.5,  90.7 
68.7,  89.8 


62.8 
57.1 


62.3 


64.9  92.8 


90.8 
80.8 
91 


97.1 


92.1 
92 
94 
97.1 


91.4 


90.1 
92 
90.8 
92 


<») 
69. 
68. 

70 


68. 
71 


67. 
63." 


69. 
6& 


67.5 


66 
65 

65. 
71 


87.8 
92.5 


87.6 
86.4 
88 


89.4 


89.7 
87 

92 


86.7 


95.6 
88 
87.5 
91 


66.2 


Septem* 
her. 


s 


o 

0) 
88.6 

(») 

7&6 

80.6 


3 


83.9 
90 


88.2 
86.4 


(») 
68.7 

66.5 


88L8 


64.9 
64.9 
68 


0) 
(•) 
(») 
88.5 

0) 


84.8 
83.4 
84 


65.6  86.2 


50.6 
64.0 

(') 
66.8 


63.0 


95.4 
83.4 

(») 
88 


83.9 


68.5  83.2 
62       77.4 

64.6  89.1 
65      85.7 


0) 
65.8 

(') 
41.7 


Ootoher. 


o 

77.4 
84.5 

(') 
74.6 


52.3  74 


52.8 
45.4 


57.1 
62.6 

(') 
44 

67 


1884. 


April. 


i 


75.5 
0) 


61.8  77 
54.7,  78.3 


63.  i: 


65.5 


51 


56.8 
57.6 
58 


58.5 


47 
56 

(») 
54.8 


0) 


i 

0) 


57 
5L8 


0) 


0) 


74.2  67 


•78.4 
76 


75.9 


55.1 


•62.8 
72 

(>) 
80 


78.8 


•55.4 

61 


57.4 


■49.5 
55 

0) 
51.4 


64.8  72 
57      75 
55.1,  8L6 
64.6  74 


55.9 


o 

74.8 
76.1 

>69.8 
67.5 
69.4 

(•) 
67.7 

<!> 

(>) 

78.9 

72.0 

77.5 

7L5 

0) 
78.4 

C) 
74.5 


73.4 

(») 
60.6 


May. 


o 
46.1, 

58.4 

•50.9 
55.2! 
46.8 

(') 
45.0 

<1> 

(>) 

46.4 

45.8 

48.0 

47.3 

(•) 
60.4 

C) 
89.4 


79.2 
85.9 

C) 
7a  7 

76.7 

(») 
79.2 

(') 

81.5 
80.4 
80.1 
80.4 
«79.3 
77.5 
80.5 
80.3 


^^^ 

^ 


June. 


« 
» 


50.1 

(') 
49.1 


88.2 

«78.3 

79.9 


60. 7  51. 0  81.  5 
70.0!  48.8   80.7 
84.2 
60.8 


71. 6  47. 6 
60.2  47.1 


64.1 
54 
67.6 
68 


69.4 

71.6; 

71.2 

(»)   I 
69.7, 

(') 
68.1 

60.7 

7L4 

65.7 


48.5 
48.  G 
50.2 

0) 
46.7 

(») 

63.6 

46.1 

49.5 

69.6 


o 
56.9 
65.1 

(») 

63.1 

56.7 

(») 
56.9 

(») 

(») 

57.7, 
56.8 
57.6 
58.2 
•63.6' 
60.1 
55.3 
48.2 


59i5 

«57.4 

58.1 


69.5 
56.7 
58.0 
56.3 


79.7 

81.8; 

83.0 
78.2' 
81.1 
78.8 
78.1 
81.7 
80. 61 
76.8 


57.1 
5&4 
67.8 
63.3 
56.6 
57.2 
55.3 
56.6 
67.1 
66.5 


o 

87.4 
92.7 

88.8 
88.9 
84.6 
84.2 
85  8 
90.4 
89.4 
89.4 
87.1 
86.9 
89.0 
86.8 

89.1 
8&5 


87.9 
83.4 
86.5 


83.7 
85.5 
86.8 
86.3 


84.0 

(») 

8&4 

82.6 

85.8 

83.8 

83.7 

82.2 

83.6 

80.6 


>  No  record. 
*  18  daya  only. 


*  Record  incomplete. 

*  17  daya  only. 


•Station  dosed. 


a 


63.6 
72.5 

68.8 
45.1 
64.0 
66.0 
64.5 
64.7 
69.8 
64.5 
62.6 
57.0 
66.0 
76.4 

(*) 

68.4 

5L6 


67.0 
65.2 
64.2 


65.8 
64.9 
64.7 
64.8 


64.6 

0) 

66.0 

66.1 

64.4 

64.8 

64.0 

62.6 

68.1 

70.0 
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APPENDIX    57. 

Table  thinoing  the  preoipiiaiUm  at  the  special  cotton-reffian  statUms  of  ike  Signal  Serviee, 
United  States  Army,  far  ike  months  July  to  October,  1883,  and  AprU  to  June,  1684,  both 
inolnshe. 


Stetlona. 


Wilmlnfcton,  N.  0. : 

Cheraw.S.C 

P1or«noo,&C 

*    Goldsboroagh.  y .  0 

Lamberton.  N.C 

NewBeme,N.  C 

Sal6igh,N.C 

Sdlsbary.N.C 

Wadesboroaffh,  N.  C 

WeldomN.C 

Charleston,  S.  C. : 

BraDobville,  S.  C 

Hardeeville,  S.  C 

Jacksooboroagh,  S.  G , 

Kingstree.  8.  C 

Saint  George's.  S.0 

Saint  ^athew's,  S.  C 

Yemass6e,S.  C 

Angnsta,  Oa. : 

Allendale,  &G 

AUienSiOa 

Batesbnrg,  S.  C 

Blackville.S.  C 

Camak,Ga 

Chester,  S.G 

Colambia,  S.  C 

Covington,  Ga 

Greenwood,  S.  C 

Union  Pointy  Ga 

Washington,  Ga 

WaynesDorongh,  Ga , 

BavanniA,  Ga.  t 

Albany,  Ga 

Allapaha,  Ga 

Bainbridge,  Ga 

SastniMi,  Ga 

Femandina,  Fla 

Fort  Gaines,  Ga 

JeenpfGa 

Live  Oak,  Fla , 

Millen,Ga 

Quitman.  Ga 

Smithville,  Ga 

ThomasTille,  Ga 

Waldo,  Fla 

WayCro8S.Ga , 

Vicksbnrg,  Miss. : 

Bdwafofl,  Miss , 

Jackson,  ICiss. 

Lake,  Miss 

Monroe,  La 

AtlantlL  Ga. : 

Anderson,  8.0 

Galhonn,  Ga , 

Carter8viUe,Ga 

Columbus,  Ga 

Dalton,  Ga 

Gainesville,  Ga 

Greenville,  S.  0 

GrifBn,  Ga 

Maoon,  Ga 


1888. 


Inehss. 
2.83 
2.66 
7.43 
8.41 


L46 
1.55 
2.45 

8.82 
4.86 
4.88 
8.82 
4.24 
2.76 
2.64 

0.39 
2.08 


L40 
4.61 
L02 


a48 


L45 
4.15 
0.20 
6.06 
4.26 
1.45 
2.62 
7.86 
0.81 
8.51 
2.81 
8.14 
4.38 
1.80 

8.88 
4.20 
2.70 
8.51 


LOS 
L80 
L67 
1.45 
0.86 


L57 
3.45 


1 

{9 


InehM, 
2.56 
L43 
6.26 
2.20 


L43 
2.24 
2.68 

4.00 
4.05 
7.10 
2.23 
5.52 
6.25 
1L17 

L82 
1.68 


0.60 
L41 
8.85 


4.28 


6.17 
3.87 
0.16 
4.87 
6.41 
«8.57 
0.22 
4.61 
3.50 
4.41 
1.08 
7.87 
6.63 
0.33 

2.72 
6.60 
2.23 
0.60 


5.01 
6.62 
3.16 
3.02 
6.20 


12.00 
5.28 


I 

Pi 

(2 


Inehet. 

6.66 

8.63 

10.39 

12.60 


8.70 
4.60 
&82 

3.09 
2.89 
4.02 
6.46 
8.07 
6.06 
2.80 

0.63 
0.82 


(») 

4.02 

L87 


0.86 


0.96 
0.10 
a48 
8.58 
5.14 
0.14 
3.14 
L61 
3.67 
L04 
1.88 
4.50 
8.78 
a  13 

0.91 
0.00 
0.00 
L59 


2.90 
0.98 
L98 
4.58 
0.70 


0.85 
0.86 


I 


Inehet. 
2.68 
2.01 
8.99 
3.10 


2> 
C) 

(•) 

0.67 
L65 
2.11 
2.24 
0.45 
1.90 
0.67 

1.77 
L25 


3.54 

2.84 

•L66 


0.09 


0.00 
1.40 
0.00 

8.04 
0.03 
0.50 
0.13 
0.26 
0.00 
0.00 
0.60 
0.45 
0.15 

6.31 
4.85 
2.80 
7.52 


•3.40 
2.50 
0.52 
2.16 
2.20 


L75 
LOO 


1884. 


TnehiU. 
8.33 
2.72 
2.76 
2.79 
>a54 
n.96 
4.67 
L50 
2.92 

4.62 
8.91 
4.71 
&91 
8.66 
4.17 
&18 

4.53 
6.09 

2> 

4.22 
3.98 


(■) 
C) 
(«) 
(•) 

2.76 
2.41 
6.40 
L68 
L85 
3.44 
3.86 
L62 
4.65 
10.26 
2.07 
4.88 
8.80 
4.17 

4.67 
4.25 
4.14 
4.82 

(•) 


7.60 
L82 
4.81 
7.51 
&68 
4.53 
L86 


Inehet. 
4.06 
4.68 
2.04 
4.23 
2.12 
L25 
8.10 
2.28 
2.68 

L58 
L97 
0.96 
3.18 
9.82 
4.74 
6.68 

2.40 

0.34 

(*) 

(«) 

(*) 

4.18 

8.09 


(*) 

2.10. 
«L16 
(*) 

1.12 
L77 
0.24 
0.02 
3.04 
L99 
a69 
2.49 
2.11 
0.80 
L06 
2.01 
6.65 
2.58 

9.84 
6.08 
7.08 
0.50 

(«) 


2.11 
0.50 
2.54 
L02 
LOO 
L16 
2.49 


Inehes. 
4.84 
7.89 
e.21 
6.00 
4.04 
fi.98 
fi.29 
2.11 
'    3.86 

6.56 

12.60 

4.35 

4.14 

8.79 
5.01 
5.65 

4.86 
10.11 
&25 
6.88 
6.44 
8.00 
6.12 


10.51 

(•) 
6.74 
3.22 

6.00 
6.47 
6.01 
0.80 
8.81 

1L40 
0.45 
0.82 
5l80 
9.18 
6.28 

10. 1» 
0.78 
7.97 

6.01 
2.60 
8.26 
8.71 

7.22 


7.84 
6.28 
&51 

12.10 
0.60 

12.22 
&66 


>  19  days  only. 
*  16  days  only. 


•No  record. 
•Becord  incomplete. 


•Stotionolooed. 
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Table  showing  pnoipUaiioH  at  tpeoial  cotton-region  etatiom,  ^o, — CoBtinned. 


SteHoBia 


▲fbut^  0».— GoBttnned. 

Hamaon,  Oa 

Newnan,  Oa 

Spartanlmig,  B.  C 

Toccoa,  Oa 

West  Point.  Oa 

Montffomoiy,  Ala. : 

Bumingham,  Ala 

Galera,  Ala 

Demopolia,  Ala 

Enfaula,  Ala 

Fort  Deposit,  Ala 

GreenTiue.  AJa 

Harion,  Ala 

Opelika,  Ala 

PineApple,  Ala 

SelmSb  Ala 

Talladega,  Ala 

Tascalooaa,  Ala 

IJniontown,  Ala 

Mol>lle.AU.: 

Aberdeen,  Miss 

Colorolnis,  Miss 

Erergreen,  Ala 

LlTingston,  Ala 

Macon,  Miss 

Okolona,  Miss 

State  Lino,  Miss 

Wavnesboroogh,  Mlaa 
Kew  Orleans,  La. ; 

Ale'kandria.  La 

Brook  haven.  Miss 

Cheneyrille,  La 

Conshatta  Chnta,  La .. 

Franklin,  La 

Lafavette,  La 

Minden,  La 

Morgan  City,  La 

Natches,  Miss 

Katchitoohea.  La 

New  Iberil^  La 

OpelonsaSfLa 

Pass  Christian,  Miss.  . 

Sctanton,  Miss 

Terra  Boone,  La 

WhiteTille,  La 

Galveston,  Tex. ; 

Austin,  Tex 

Beaamontk  Tax 

Belton.  Tex 

Colanbla^  Tex 

Coralcana,  Tex 

CneTO,  Tex 

Dallas,  Tex 

Heanie,Tex 

Hempstead,  Tax 

Hooston,  Tex 

HvntaTille,  Tex 

Longview,  Tex 

Lnlmg,  Tex 

Orange,  Tex 

San  Antonio,  Tex 

8onr  Lake,  Tex 

Tyler,  TeK 

Waco,  Tex 

Weatherford,  Tex 

Weimar,  Tex 

LitUo  Hock,  Ark. : 

Arkansas  City,  Ark. . .. 

Brinkley,  Ark 

DeraU*s  Blair.  Ark.... 

Helena,  Ark 

Kensett,  Ark 


1888. 


IneheB. 
L09 
1.18 
0.72 
0.43 
2.19 

0.77 
1.30 
1.02 


3.23 


2.94 
1.26 
0.71 
0.30 
1.45 
0.10 

0.95 
L39 


0.11 
0.06 
2.97 
L12 

8.10 
4.94 
8.52 
2.65 
8.90 
<») 


2.99 
6.47 
1.08 
4.03 
2.57 

6.56 
0.11 
4.52 


3.76 


2.60 
1.68 
3.65 
1.31 
2.05 
1.77 

2.80 
4.62 


5w30 


0.70 
1.26 


0.81 
1.69 
4.60 
8.98 

&S8 

&2« 
2.63 


L21 
1.71 
8.02 
L22 
2.04 
3.20 
L65 
0.17 
4.03 
0.40 


8.87 
0.17 
0.89 

(«) 
0.65 

(») 

2.06 

2.08 


0.06 
0.69 
1.11 
(«) 

0.80 
8.78 
2.12 
0.06 
1.99 
(») 


L6Z 


I 


Inchet. 
1.40 
0.50 
2.96 
1.29 
0.75 

(>) 

1.60 

0.23 


I 
I 


LOS 
L08 


0.44 
1.68 
2.01 
2.00 

0.18 

(*) 
0.05 


0.02 
0.26 
1.34 

(•) 

1.02 

0.87 

0.95 

0.06 

0.00 

0.28 

0.64 

8.44 

0.26 

0.19 

(*) 
0.02 

C) 
2.40 

0.09 


0.99 


3.13 


aoo 


0.60 
0.48 
0.87 
0.04 
1.95 
0.26 

1.84 
0.07 


0.10 
0.20 
0.16 
0.00 

C) 

L81 

L71 

2.16 

0.65 

(») 


0.10 


aoo 

L26 


0.01 
L69 
2.14 
L76 


a  66 
.24 


t 


0.20 
4.68 
1.60 
L66 
2.88 
7.46 
2.00 

(^ 

6.60 

0.14 

1.96 

L75 

1.76 

1.39 

(•) 
2.94 

(«) 
1.16 

o.2r 


JnehsB. 
1.63 
3.13 
3.37 
2.97 
2.46 

0.06 
0.17 
1.27 


2.40 


*  Station  closed. 
'Ko  record. 

6730  SiGh 


*Ileoord  Incomplete. 
*  20  days  only. 

-99 


■19  days  only. 
*  Inappreciable. 


L18 


2.58 
1.05 
1.82 
0.80 
0.40 
0.46 

a66 
&74 


2.60 
1.71 
M.18 
(•) 

2.80 
7.09 
0.04 
3.10 
10.87 
C) 


1884. 


>1.81 


4.69 
V) 


M).80 

11.09 

13.65 

2.85 

0) 
<? 


L43 
2.58 
4.06 
2  01 

(•) 
8.21 
2.23 
(») 

aoo 

0.17 
3.76 
0.69 
2.11 

1.88 
2.79 
8.12 

C) 

2.10 

0.63 


6.30 


JfMJkac 
4.24 
6.02 
4.65 
&63 
8.69 


? 


6.87 

3.60 

») 

(^ 

8.86 
(•) 

a  10 

8.28 
L77 
(•) 


(») 

2.81 
4.59 

(^ 
2.19 
4.82 
a  70 


a  26 


4.71 

•) 
74 


IL 


a  85 
a  17 


I 


Inchst. 

(») 
L64 

ao8 

LOO 
0.97 

0.42 
L80 

H).18 
1.68 
0.00 
0.64 

a66 

t40 

0) 


ass 

4.08 


aoo 


&74 

ae7 

»1.61 

a  30 

(*) 
a  87 

LOO 

a66 

4.26 
a27 
4.80 

aoo 
ass 
«ao8 
4a  80 

•1.68 

a  79 
a63 

1.60 
6.03 

•a  36 

10.79 
1.67 

(') 
6.48 


(') 

L79 
a20 

8.61 

ao5 
a  10 


4.16 

7.28 

11.83 

a  75 

laoi 


a  49 
a  64 


laKi 
6.90 

a  78 
a  94 

4.48 
7.65 

"a  60 

4.66 

a  72 
a  56 

10.16 
4.«0 
&46 


7.63 
a67 


a20 


1L84 

o 

ao7 

7. 11 

(•) 

ia68 

a88 

a25 

laio 

14.60 

ia88 
laoo 

4.08 
7.17 

a  20 
a  79 
a43 

17.47 

a  66 

27.94 

n.56 

(») 

aoo 

4.09 
0) 

a34 


'  16  days  only. 
•18  days  only. 


a74 
7.01 

a  16 

&41 
7.76 
7.20 


a88 

iai9 
a90 
a  40 
ao8 


a54 
aoo 


4.18 
&67 


a3o 


4.81 

aso 
a46 
ao7 
a  17 

4.85 

aio 

4.90 

a70 
aoo 

4.30 
L61 

a  42 

Lll 

(^ 

a  43 
ao5 
a  76 

1.44 

iai6 

L12 
4.62 

a44 

1.60 

a  18 

L64 
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Table  BkovUig  predpitaUon  at  Bpeoial  ooiion-region  BiationSf  ^o. — Continued. 


Stattons. 


Iitttle  Rook,  Ark.— Gontiiii&ed. 

Madiaon,ATk 

Magnollft,  Ark 

HaiVenL  Ark 

HootiooUo.  Ark 

Kewport,  Ark 

Paris,  Tex 

PineBlnfllArk 

Preooott,  Ark 

BnssellTiUe,  Ark 

TexarkADA.  Ark 

Walnnt  Ridge,  Ark 

Hemphis,  Tenn. : 

BateATille,  ICin 

Bolivar,  Tenn 

BrownsTille,  Tenn 

ClarkBTille,  Tens 

Corinth,  HiM 

Covington,  Tenn 

Beoatar.Ala 

Dyenborg,  Tenn 

Erin,  Tenn 

Grand  Jnnotion,  Tenn .... 

GrenadA,  Miss 

Hernando,  Miss 

Holly  Springs,  lilaa 

Milan,  Tenn 

Oxford,  Mias 

Paris,  Tenn 

Soottsborongh,  AIa 

TnaownbiA,  Aja 

^ithe,  Tenn 


1888. 


0 


JimAm. 
2.29 


0.18 
8.01 


0.88 


<0.71 

(») 

0.06 

2.28 

1.28 


4.80 
8.17 
6.86 


8.74 


0.62 


0.32 
1.51 


6.70 


(•) 

<:> 

(») 
0.18 

2.68 


1.08 
2.90 
2.60 


4.51 


I 


0.11 
2.61 
2.17 
1.10 


6.68 


6.20 
2.18 
&00 
2.92 


ao7 

4.29 
i.60 


6.22 


2.67 

2.98 

2,98 

0.96 


I 
I 


S 

s 


Ineh»». 
0.99 


1.50 
0.12 


a  10 


V) 

(») 

0.08 
0) 


1.17 
1.66 
a92 


2.61 


0.18 
a  67 

(») 
0.41 


ao9 


1.09 
4.70 
0.86 
0.70 


8.65 
2.29 


(») 


<1> 
(») 

(•) 


6.84 

•2.91 

6.66 


4.59 


•0.26 
&78 

&S2 


4.74 


6.7S 
8.06 
7.00 
L28 


1884. 


i 


r 


JiicAsff. 

<;> 

0) 

8.84 

6.77 

7.65 

2.79 


1&82 
ia96 


11.90 
24 


t' 


6.26 

0) 
7.18 


Indies. 
(•) 

("> 
4.88 
4.60 
2.92 
8.80 
*&2l 
6.28 
L67 
7.49 


4.49 

•2.70 

5.97 


4.62 

(') 
L42 

(•) 


7.84 

2.97 

1.10 

1.56 

0.88 

4.28 

<*) 

■1.74 

4.68 

6.46 

W 

3.47 

1.82 

7.27 

8.02 

7.19 

2.68 

2.75 

4.66 

I 


Inehti. 
6.67 
0.46 
4.56 
2.04 
2.58 
6.01 
8.91 

(•) 
1.67 
2.66 


6.89 
8.78 
2.10 


7.67 
3.79 
4.21 
4.26 


6.66 

(') 
4.96 
7.62 
8.51 
6.21 
0.81 
6.90 
2.47 
L86 


■KozMord.        >Ra«€vdiMOBp]0te.         •ISdajsonljr.        «]7dayionlj.        •StetlondoMd. 
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DirteiionB  ftvm  wfckA  ih^  prevailing  winds  have  been  observed  to  blato  at  9tatiott9  on  the  Cen- 
tral Pacific  and  Southern  Pacific  BailroadSf  and  connecting  branoheej  during  each  month 
of  the  gear  ending  June  30,  1884. 

[Copied  ttom  the  records  on  file  at  the  office  of  the  chief  engineer,  Central  Paoiflo  KailrfWid,  by  the 

observer  at  San  Francisco,  Cal.] 
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Direetioni  fnnn,  vohick  the  prevailing  wivdfi  have  been  ohservid  to  hlqic  at  etattane  on  the 
Central  Pacific  and  Southern  Faciflc  Bailroade,  ^c— Cob  tinned. 


StfttlODB. 


Loma  Prleta,  Cal 

Lordsbnrff, K . Mez  ... 

LoA  Aogelos,  Cal 

Ifanimoth  Tank,  Cal. 

ICaricopa,  Aria 

Iffarticez,  Cal 

lilan'STilie,  Cal 

^eola  Park,  Cal 

Morced.Cal 

Hodesto,  Cal 

Hojave,  Cal 

JdimtereT,  Cal 

Vapa,Cii^ 

Kecdles,  Aria 

Kewball,  Cal. 

KUe».Cal 

Oakland,  Cal 

Oftden,  Utah 

Orland.Cal 

Otego,  Kev 

Pidaro.Cal 

PaUfUMle,  Not 

P«Dtaoa,Aii8 

Petaluma,  Cal 

PleaaoDton.  Cal 
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Reno,  Nev 
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Soquel.  Cal 

Sonool.Cal 

8<»athVaUeJo,Cal.... 
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APPENDIX    67. 

Table  akoufing  tk9  date  of  ike  first  killing  froet  at  ataUone  of  the  Signal  Service,  Vnited 
States  Army,  east  of  ike  Mocbg  Mountains  during  the  fall  and  iointer  of  m83-'H4. 


StatioxiA. 


Key  WcsLFla 

BrownavilleTez,  

Bio  Grande  City,  Tex 

Indianola,  Tex 

SaDford,  Fla 

Cedar  Keys.  Fla 

GalTestoD,  Tex 

if  ew  Orleans,  La 

Jacksonviilei  fla 

Penaacola,  Fla 

I'ort  Davis,  Tex 

Mobile,  Ala 

Yort  Stockton,  Tex 

Fort  Concho,  Tex 

Palestine.  Tex 

El  Paso,  Tex 

Savannah,  Oa 

Ylckflbarg,  Hiss 

Montgomery.  Ala 

Rbreveport,  La 

Charleston,  8.  C 

Augusta,  Ga 

Atlanta.  Ga 

biiMthville,  K.  G 

"W'ilmiaKton,  N.  C 

Fort  8iU,  Ind.  T 

Fuit  Macon,  N.  C 

Little  Rock,  Ark 

Chattanooga,  Tenn 

Memphis,  Tenn 

Charlotte,  N.  C 

Hattera8,N.C 

Fort  Smith,  Ark 

Fort  ElUott,  Tex 

Knoxville,  Tenn 

Kitty  Hawk,  N.C 

Nashville,  Tenn 

Norfolk,  va 

Cape  Henry,  Va 

Ca&o.  Ill 

Lynchburg,  Ya 

Dodge  City,  Kans 

Chincotoague.  Ya 

West  Las  Animat,  Colo  ... 

Louisville,  Ky 

Saint  Loais,Mo 

Delaware  Breakwater,  Del 

Pike's  Peak,  Colo 

Washington,  City 

Cape  May,  N.  J 

Cincinnati,  Ohio 

Ualtimore,  Md 

Leaven  worth,  Kana 

Atlantic  City,  N.  J 

Denver,  Colo 

Bamegat  City.  N.J 

Indianapolis,  Ind 

Springfield,  111 

Philadelphia,  Pa 

Columbus,  Ohio 

Keokak,  Iowa • 

Sandy  Hook,  K.J 

Pittaour&Pa 

New  York  City 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Blook  Island.  B.  I 


Latitude. 

Longitude. 

Date. 

0 

/ 

0 

/ 

24 

34 

81 

49 

(») 

25 

53 

07 

26 

Jan. 

S 

28 

23 

06 

48 

Jan. 

2 

28 

32 

86 

81 

Jan. 

9 

28 

48 

61 

23 

Jan. 

10 

29 

8 

63 

2 

»Dec 

16 

20 

18 

94 

47 

1  Jan. 

2 

28 

58 

90 

4 

Jan. 

2 

80 

20 

61 

89 

De<:. 

16 

80 

25 

87 

13 

,  Dec. 

16 

30 

38 

103 

56 

Dm 

9 

80 

41 

88 

2 

!  Dec. 

16 

30 

53 

102 

53 

Dec. 

9 

31 

25 

100 

24 

Dec. 

8 

31 

45 

85 

40 

1  Nov. 

13 

31 

47 

IOC 

30 

Nov. 

13 

32 

5 

81 

5 

Dec. 

18 

32 

22 

90 

53 

Nov. 

16 

32 

28 

*        86 

18 

Nov. 

3 

32 

30 

83 

40 

Nov. 

15 

82 

47 

79 

56 

i  Nov. 

17 

88 

28 

81 

54 

•Nov. 

17 

33 

45 

84 

23 

Nov. 

13 

88 

56 

78 

1 

Dec. 

22 

34 

14 

77 

57 

Nov. 

13 

84 

40 

98 

23 

(*) 

34 

42 

76 

40 

Nov. 

13 

84 

45 

92 

6 

Nov. 

2 

36 

4 

tio 

15 

Nov. 

2 

35 

9 

90 

3 

Nov. 

0 

35 

13 

80 

51 

i  Nov. 

2 

35 

15 

75 

40 

Deo. 

16 

36 

22 

04 

24 

Nov. 

I 

36 

30 

100 

21 

1  Oct. 

26 

35 

56 

83 

58 

Nov. 

2 

36 

0 

75 

42 

Nov. 

13 

36 

10 

86 

47 

Nov. 

2 

86 

51 

76 

17 

Nov. 

30 

86 

56 

76 

0 

Dec. 

15 

37 

0 

88 

10 

Nov. 

2 

37 

25 

79 

9 

Nov. 

15 

37 

45 

100 

0 

Oct 

14 

87 

66 

75 

23 

Nov. 

17 

38 

4 

103 

12 

Oct. 

25 

38 

16 

85 

45 

Nov. 

2 

88 

88 

00 

12 

Nov. 

12 

38 

48 

76 

10 

■Nov. 

15 

38 

50 

105 

2 

Aug. 

5 

88 

54 

77 

2 

Nov. 

15 

88 

56 

74 

58 

Nov. 

18 

89 

6 

84 

80 

Nov. 

2 

39 

18 

76 

37 

Nov. 

IS 

39 

19 

94 

67 

Got. 

26 

89 

22 

74 

25 

Nov. 

8 

39 

45 

105 

0 

Sept 

21 

39 

46 

74 

6 

Nov. 

18 

89 

46 

86 

10 

Deo. 

11 

89 

48 

89 

89 

Oct 

16 

89 

67 

76 

9 

Nov. 

18 

89 

68 

88 

0 

Nov. 

8 

40 

22 

91 

26 

Oot 

16 

40 

28 

74 

0 

Nov. 

8 

40 

82 

80 

2 

Nov. 

16 

40 

48 

74 

0 

Nov. 

15 

41 

8 

104 

48 

Sept 
Got 

21 

41 

8 

100 

46 

9 

41 

10 

71 

36 

Nov. 

19 

I  None  obaerved.  * Ko  reliable  record. 

*  Data  when  temparatora  lint  Ml  to  ttemUng  point;  no  killing  froat  reported. 
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Table  $1unoing  ike  date  of  ike  first  killing  firaat,  ^o.— Continued. 


Sttttboni. 


Qmaluk  Kebr 

Kew  HAven,  Conn , 

Hrew  London,  Conn 

Sandusky,  Ohio 

CloTeland.  Ohio 

Davenport,  lown , 

Dm  MoinM»  Iowa 

Toledo.  Ohio 

Chicago,  III 

ProTincetown,  HaM 

Erie,  Pa 

Detroit,  Mioh 

Boaton,  Maaa , 

Dabnqne.  Iowa 

Albany,  N.T , 

BniEftlo,N.  Y 

Yankton,  Dak 

Port  Huron,  Hioh 

HUwankee,  Wla 

Grand  HaTon,  Mioh 

Boohester,  K.  Y 

Oswego,  N.Y 

Portland,  Me , 

LaCroese,  Wia 

Mount  WaahingtOB,  V.  H.. 

Huron,  Dak 

Deadwood,Dak 

Port  Bennett,  Dak 

Sastport,Me 

Saint  Paul,  Minn 

Alpena,  Miok 

Fort  Custer.  Mont 

Mackinaw  City,  Mldh 

Xscanaba.  Mioh 

Helena,Hont 

MarquettCiMioh 

Bianiarok.Dak 

I>olnth.Minn  ..'. 

Moorhrad,  Minn 

Fort  Shaw,  Mont 

Fort  Benton,  Mont 

FortBoford,  Dak 

Poplar  BlTcr,  Mont 

Fort  Assinaoolne,  Moat. . . . 
Saint  Vincent,  Minn 


Latitode* 


Longitude^ 


Datsw 


41  16 

41  18 

41  21 

41  25 

41  80 

41  80 

41  86 

41  40 

41  62 

42  8 
42  7 
42  20 
42  21 
42  80 
42  88 
42  68 
42  64 
48  0 
48  2 
48  6 
48  8 
48  28 
48  88 
48  40 
44  16 
44  21 
44  28 
44  48 
44  64 

44  68 

45  6 

45  42 

46  47 
46  48 
46  84 
46  84 
46  47 
46  48 

46  68 

47  81 
47  60 

a  0 

46  8 

a  82 

a  66 


06  56 

72  66 

72  6 

82  40 

81  42 
90  38 
08  87 

83  84 
87  38 

70  11 
80  6 

83  8 

71  4 
90  44 
78  45 
78  68 

97  28 

82  26 

87  64 

86  18 
77  42 
76  85 

70  16 
01  15 

71  18 
08  0 

108  48 

100  89 

66  66 

98  8 

88  80 
107  84 

84  89 

87  6 
112  4 

87  24 

100  88 

92  6 

86  44 
lU  48 
110  40 
168  66 
166  16 
106  48 

87  14 


»Oot 

20 

Oct 

Oct 

Oct 

Oct 

Oct 

Oct 

\^ 

Oct. 

Oct 

Oct 

Oct 

Sept 

Oct 

Oct 

Oct 

S^*" 

Oct 

**Pi: 

(^ 

Oct 

Nov. 

Oct 

Sept 

Sept 

Sept 
Oct 

Oet 

Sept 

80 

'^ 

11 

Sept 

29 

Sept 

28 

Sept 

20 

Sept 

28 

Sept 

8 

Oct 

SI 

Sept 

8 

sept 

82 

20 

Aug. 
Se^ 

n 

22 

Sept 

20 

Sept 

• 

■Date  when  temperatnitflxiiftll  to  fteaafaM^  paint  I  ■•  kfflSig  ftMHiyoKii. 
*lfo  lellable  leoord. 
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APPENDIX   72. 

TabU  ihawing  ike  quadrania  from  which  the  tnnda  most  likely  to  he  followed  by  rain  or 

each  month 

[Computed  from  obaervations  taken  during  a  period  of 


Station*. 


KBW  X50LAHD. 


itport,  Mo. ............ 

Portland,  Me 

Burlington,  Tt.> 

Boston,  Haas 

ProTincetOTvn,  Haas 

Springfield,  M.a«s.' 

Tnat«her'B  Idand,  Mass.*. 

Wood's  Holl,  Mass.« 

Block  Island.  B.  I 

Newport,  RI.» 

New  Haven,  Conn 

New  London,  Conn 


MIDDLK  ATLAHTIO  8TATB8. 

Albany,  N.  7- ..«^... 

New  York  Citv 

Philadelphia.  Pa 

Williarasnort,  Pa.> 

Atlantic  City,  N.J 

Bamecnt  Cit;^,  N.J 

Cape  May,  N.  J 

Sandy  Hook,  N.  J 

t)elaware  Breakwater,  Del . 
Baltimore,  Md 


'Washington  City . 

Gape  Henry,  Va . . 
Chincoteague.  Va 
Lynchburg.  Va . .  - 
Norfolk,  Va 


SOUTH  ATLATnC  STATU. 

Capo  Lookont,  N.  C* 

Charlutto,  N.  C 

Hatteiaa,  N.  C 

Kitty  Hawk,  N.C 

Macon,  Fort.  N.  C 

Portsmouth.  N.  C 

Smithvilfe,  X.C 

Wilmington,  N.  C 

Charleston.  S.  C 

AugiiHta,  6a 

8.ayannah.  Ga 

Jacksonville,  Fla 


January. 


February.  March. 


April. 


May. 


E. 
NW. 
£. 
SW. 

SE. 
NW. 
SE. 
BE. 

NE. 

8. 

NW. 

N. 


toS. 

toNE. 

toS. 

toNW. 

to  SW. 

to  NE. 

to  SW. 

toSW. 

toSE. 

toW. 

toNE. 

toE. 


S£. 
NE. 

N. 

NE. 

N. 

S. 

N. 

N. 

NW. 

NE. 


toSW. 
toSE. 
toE.  • 
to  SE. 
to  K. 
toW. 
toE. 
toE 
to  NE. 
foSE. 


NE.  toSE. 


N. 
N. 
N. 
N. 


toE. 
toE. 
toE. 
toE. 


SE.    toSW. 
NE.  toSE. 
NAV.to  NE. 
N.      to  E. 
NW.toNB. 
N.      toE. 
N.      TO  E. 


SE. 

S. 

S. 

SE. 

S. 

NW 

SE. 

SE. 

SE. 

SE. 

NW 

SE. 


S. 

NE. 

NE. 

E. 

E. 

SE. 

E. 

SE. 

SB. 

NE. 


to8W. 
toW. 
to  W. 

to  SW. 
to  W. 
toNB. 
to  SW. 
to  SW. 
toSW. 
to  SW. 
toNK. 
toSW. 


E. 
E. 

SE. 

NE. 

SE. 

NW. 

SE. 

E. 

E. 

E. 

E. 

SE. 


toS. 

toS. 

toSW. 

toSE. 

to  SW. 

to  NE. 

U>  SW. 

toS. 

toS. 

toS. 

toS. 

toSW. 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


W. 

SE. 

SE. 

S. 

S. 

SW. 

s. 

SW. 
SW. 
SE. 


s. 

NE. 

E. 

E. 

E. 

E. 

E. 

E. 

NE. 

NE. 


toW. 
toSE. 

toS. 

toS. 

toS. 

toS. 

toS. 

toS. 

toSE. 

toSE. 


E.      to  S. 


SE. 
E. 

8. 
SB. 


to  SW. 
to  8. 
toW. 
toSW. 


E.      toS. 


SW.  to  NW.I 
E.  to  S.  I 
NW.toNE.  ' 
SB.  toSW. ' 
SB.  toSW. 
SE.  toSW- 
N.      to  E. 


E. 
E. 
E. 
E. 


NE. 

SE. 

SE. 

SE. 

SE. 

SE. 

SE. 


to  8. 
to  8. 

toa 

toS. 


toSE. 

toSW. 

toSW. 

toSW. 

toSW. 

toSW. 

toSW. 


X.     to  E.      '  NE.  to  SE.      SE.    to  SW. 


I  NW.toNE. 
.    NE.  to  SE. 
I  SE.    toSW. 
I  NW.toNE. 


FIX)RIUA  PRNIXBULA. 


Cedar  Eovs,  Fla  ■ 
Key  West, Fla... 
Pnnt4i  lUsa.  Fla.' 
San  ford,  Fla 


8.      to  W. 

NE.  to  SE. 

NE.  to  SE. 


KA8TEKX  GULF  STATED. 

Atlanta,  Oa  I  NE.  to  SE. 

PoDsacola,  Ma '  NE.  to  SE. 

Mobil.'.  AIh SE.   toSW. 

Mont;:oim*rv.  Ala E.      to  S. 

KtarUville.  Mi»8.> SE.   to  SW. 

VickRliTir?.Mi»« ■  SE.   to  SW. 

New  (>r)eau.s.  La £.      to  S. 

>  Station  closed  Jane  15,  1883. 

*  Station  closed  December  31, 1882. 


N.     toB. 
SB.    toSW. 
NE.  toSE. 
E.      to  8. 


E.      toS. 

NE.  to  SB. 
E.      toS. 


Sw 

SE. 
SE. 
SE. 


to  W. 
toSW. 
toSW. 
toSW. 


E.      to  S. 
N.     to  E. 

SE.  toSW. 

(0 


E. 

E, 

E. 

E. 

SE. 

E. 

E. 


toS. 
toS. 
toS. 
toS. 
to  SW. 
toS. 
toS. 
t 


S. 

SE. 

SE. 

SE. 

E. 

E. 

E. 


to  W. 
to  SW. 
to  SW. 
to  SW. 
toS. 
toS. 
toS. 


N. 

SE. 

S. 

E. 

SE. 

SK. 

SE. 

NE. 

E. 

SB. 

sp:. 

SE. 


toE.. 
toSW. 
to  W. 
toS. 
to  SW. 
to  SW. 
toSW. 
to  SB. 
toS. 
toSW. 
to  SW. 
toSW. 


W.  to 

E.  to 

SE.  to 

S.  to 

E.  to 

SE.  to 

E.  to 

E.  to 

NE.  to 

E.  to 


E. 

E. 
E. 
S. 
SE. 


N. 

S. 

SW. 

w. 

s. 
SW. 

s. 

s. 

SK 
8. 

toS. 

toS. 

toa 

to  W. 
toSW. 


toW. 
to  SW. 
toSW. 
toSW. 
to  SW. 
to  W. 
to  W. 

S.       to  W. 


S. 

SB. 

SE. 

SE. 

SE. 

S. 

s. 


s. 

SE 

S. 

SE. 

SE. 

S. 

SE. 

SE. 

S. 

SE. 

SE. 

SE. 


& 
SE. 
SE. 
E. 

'  SE. 
:  SE. 

1  SE 
1  SE. 
I  SB. 


SE. 

SE. 
SE. 

SE. 


toSW. 

toSW. 
toSW. 
toSW. 


S.      to  W. 

NE.  to  SE. 

S.      to  W. 

Variable. 


I 

I  SK. 
I  SE. 

SE. 

SE. 

SE. 
I  E. 
1  E. 


toSW. 
to  SW. 
to  SW. 
to  SW. 
to  SW. 
toS. 
toS. 


to  W. 
toSW. 
to  W. 
U>  SW. 
to  SW. 
to  W. 
toSW. 
to  SW. 
to  W. 
to  SW. 
to  SW. 
toSW. 


toW. 

to  SW. 

to  SW. 

toS. 

toSW. 

toSW. 

toS. 

toSW. 

toSW. 

to  SW. 


SE.    toSW. 


SB. 
SE. 
S. 
SE. 


NE. 

SE. 

SE. 

NK 

SE. 

E. 

SE. 

SE. 

SE. 
SE. 
N. 
NE. 


to  SW. 
toSW. 
to  W. 
toSW. 


toSE. 
toSW. 
to  SW. 
toSE. 
toSW. 

toa 

toSW. 

toSW. 

toSW. 
toSW. 
toE. 
toSE. 


E.     toa 

NE.  to  SE. 
a  to  W. 
S.      to  W. 


E. 
E. 

SE. 

E. 

SE. 

SE. 

E. 


to  a 

to  a 

to  SW. 

toa 

toSW. 
toSW. 

toa 


Changed  to  third  clns»  Htation.  May  31, 1883. 
« Station  dosed  January  31, 1S62. 
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APPENDIX   72.   . 

mow  are  observed  to  How  at  etationi  of  the  Signal  Servioe,  United  SUUee  Army,  during 
of  the  year. 

ftom  one  to  thirteen  year»— 1871  to  1888  inolnsive.] 


June. 

July. 

Angant. 

September. 

October. 

NoTomber. 

December. 

S.      to  W. 

S. 

to  W. 

SB. 

toSW. 

E. 

to& 

£. 

toa 

SB. 

toSW. 

SK   toSW. 

SB.    toSW. 

SE. 

toSW. 

SE. 

toSW. 

SE. 

toSW. 

SB. 

toSW. 

SB. 

toSW. 

W.    toN. 

8.      to  W. 

SE. 

to  SW. 

SE. 

toSW. 

S. 

to  W. 

a 

toW. 

B. 

toa 

B.     to  a 

8.      to  W. 

S. 

to  W. 

SE. 

to  SW. 

SE. 

to  SW. 

£. 

to  a 

B. 

toa 

SB.    toSW. 

SE.    toSVV. 

SE. 

to  SW. 

Variftble. 

NE. 

toSE. 

SE. 

toSW. 

8E. 

toSW. 

8R    toSW. 

S.       to  W. 

SE. 

to  SW. 

S. 

toW. 

SE. 

toSW. 

SE. 

to8W. 

SB. 

toSW. 

NW.  to  NB. 

8.       to  W. 

SE. 

toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

SE. 

toSW. 

NB. 

to  SB. 

Variable. 

SE.    toSW. 

SE. 

to  SW. 

SK 

to  SW. 

E. 

toS. 

SE. 

toSW. 

SB. 

toSW. 

NB.  to  SB. 

SE.    toSW. 

SE. 

toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

SB. 

to8W. 

8. 

toW. 

NE.  to  SB. 

SB.    toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

SE. 

to  SW. 

SE. 

toSW. 

SB. 

toSW. 

N.      toR 

SE.    toSW. 

SE. 

to  SW. 

SE. 

toSW. 

SE. 

to  SW. 

SE. 

toSW. 

NE. 

toSE. 

NW.toNE. 

SE.    toSW. 

SE. 

toSW. 

SE. 

toSW. 

SE. 

toSW. 

NE. 

toSB. 

SB. 

toSW. 

NW.toNE. 

S.       to  W. 

S. 

to  W 

S. 

to  W. 

SE. 

toSW. 

SE. 

toSW. 

a 

to  W. 

SE.    toSW. 

SE.    toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

£. 

toS. 

NE. 

to  SB. 

NE. 

toSE. 

NE.  toSE. 

&       to  W. 

S. 

to  W. 

S. 

to  W. 

8. 

to  W. 

SE. 

toSW. 

a 

toW. 

SE.    toSW. 

SW.  to  NW. 

Variable. 

NE. 

toSE. 

Variable,      | 

E. 

to  a 

NE. 

toSE. 

E.     toa 

S.       to  W. 

SE. 

toSW. 

SE. 

to  SW. 

E. 

toS. 

SE. 

toSW. 

SE. 

toSW. 

SE.    toSW. 

S.       to  W. 

SE. 

to  SW. 

SE. 

to  SW. 

E. 

toS. 

£. 

toa 

SB. 

toSW. 

E.      to  a 

E.      toS. 

E. 

toS. 

E. 

toS. 

NK 

toSE. 

£. 

toa 

£. 

toa 

N.      toE. 

SE.    toSW. 

SE. 

toSW. 

SE. 

toSW. 

E. 

to  8. 

NE. 

to  SB. 

B. 

toa 

NE.  toSE. 

SE.    toSW.- 

SE. 

toSW. 

SE. 

to  SW. 

NE. 

toSE. 

NE. 

to  SB. 

NW.toNE.    1 

SE.    toSW. 

SE.    toSW. 

S. 

to  W. 

SE. 

toSW. 

E. 

to& 

E. 

toa 

E. 

to  a 

NB.  to  SB. 

SE.    foSW. 

SE. 

toSW. 

SE. 

toSW. 

E. 

to  8. 

B. 

toa 

B. 

toa 

5a       to  W. 
{NW.toNE. 

SB.    toSW. 

SB. 

toSW. 

SE. 

toSW. 

NE. 

toSE. 

SB. 

toSW. 

N. 

toB. 

SE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

Variable.    I 

E. 

toa 

8E. 

toSW. 

N. 

toE. 

SE.    toSW. 

S.       to  W. 

8. 

to  W. 

SE. 

to  SW. 

NE. 

to  SB. 

SB. 

toSW. 

NB. 

toSE. 

a      to  W. 

SE.    toSW. 

SE. 

toSW. 

SE. 

to  SW. 

• 

SE. 

toSW. 

SB. 

toSW. 

N. 

toB. 

SE.    toSW. 

SB.    toSW. 

SE. 

toSW. 

SE. 

toSW. 

NE. 

to  SB. 

NB. 

to  SB. 

NB. 

to  SB. 

Variable. 

&       to  W. 

SE 

to  SW. 

SE. 

toSW. 

NE. 

to8E. 

NE. 

toSE. 

NE. 

toSE. 

SE.    toSW. 

SB.    toSW. 

SE. 

to  SW. 

SE. 

toSW. 

NE. 

to  SB. 

NE. 

to  SB. 

NE. 

to  SB. 

a     to  w. 

&       to  W. 

S. 

to  W. 

SE. 

to  SW. 

NE. 

toSE. 

N. 

toB. 

N. 

toB. 

N.     toE. 

SE.    toSW. 

SXT. 

?oNW 

SE. 

toSW. 

NW.toNE.    1 

NE. 

toSE. 

N. 

toB. 

Variable. 

S.       toW. 

SE. 

to  SW. 

SE. 

to  SW. 

NE. 

toSE. 

NW.toNE. 

NE. 

to  SB. 

SE.    toSW. 

SE.  toS^^^ 

S. 

to  W. 

SE. 

toSW. 

NE. 

toSE. 

N. 

toE. 

N. 

toB. 

N.     toE. 

SE.    toSW. 

s. 

ioW. 

SE, 

to  SW 

NE. 

toSE. 

NE. 

toSE. 

N. 

toE. 

5N.     to  E. 
\S.       to  W. 

SE.    toSW. 

s. 

toW. 

SE. 

to  SW. 

N. 

toE. 

N. 

toE. 

N. 

toE. 

SE.    toSW, 

SE.    toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

NE. 

toSE. 

NE. 

toSE. 

NE. 

toSE. 

a     tow. 

SB.    toSW. 

s. 

to  W. 

SB. 

to  SW. 

NE. 

to  SE. 

NE. 

to  SB. 

N. 

toE. 

SE.    toSW. 

8E.    toSW. 

• 

s. 

to  W. 

NE. 

toSE. 

NE. 

toSE. 

N. 

toE. 

N. 

toE. 

N.      to  E. 

S.      to  W. 

s. 

U>  W. 

S. 

toW. 

SB. 

toSW. 

NK 

to  SB. 

NE. 

to  SE. 

E.    toa 

NE.  to  SE. 

NE. 

to  SR. 

NE. 

to  SE. 

NE. 

toSE. 

NE. 

toSE. 

NE. 

toSE. 

NE.  toSE. 

E.      to  S. 

SE. 

to  SW. 

NE. 

to  SE. 

NE. 

to  SE. 

NE. 

toSE. . 

E. 

to  a 

SE.   t<iSW. 

SE.   toS'vV'. 

SE. 

to  SW. 

NE. 

to  SE, 

NE. 

toSE. 

NW.toNE. 

NW 

.  toNB. 

N.      to  E. 

a     toW. 

RW.  to  NW. 

E. 

to  S. 

E. 

toa 

NE. 

toSE. 

B. 

toa 

E.    toa 

SE.  toSW. 

SW. 

t6  NW. 

SE. 

toSW. 

NJE. 

toSE. 

NE. 

to  SB. 

NB. 

to  SB. 

NB.  toSE. 

SE.  toSW. 

SE. 

to  SW. 

SK. 

to  SW. 

K 

toa* 

E. 

toa 

B. 

toa 

E.     to  a 

SE.   toSW. 

S. 

to  W. 

E. 

toS. 

E. 

toa 

E. 

toa 

B. 

toa 

B.    to  a 

SK.  toSW. 

SE. 

t»>  SW. 

1  SE. 

toSW. 

Variable. 

E. 

to  a 

N. 

toB. 

NB.  to  SE. 

SEi  toSW. 

SVV.toNW. 

1  SE. 

toSW. 

SB. 

toSW. 

SB. 

toSW. 

SB. 

toSW. 

SE.  toSW. 

H.     toS. 

E. 

toS. 

E. 

toS. 

NE. 

to  SB. 

E. 

to  a 

B. 

toa 

B.    toa 

•Station  cloiied  March  31,  1883. 
•  Station  closed  December  31,  188a 


'  Made  a  flrst-class  station  Maroh  28, 188a. 
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Table  showing  ike  quadrants  from  which  ike  winds  most  likely  to  he  followed  by  rain 


SUIioot. 


WKflTKRN  OULF  STATIB. 


Port£ftd«,Lft.> 

Bhrevoporl,  La 

Fort  Smith,  Ark 

Little  Rock.  Ark 

Fort  Gibson^  Ind.  T. ' . 

Boeme,  Tex.  * 

Corsieanat  Tex.  * 

Peoutur,  Tox.  • 

Donison,  Tex.  * 

Fredericksburg,  Tex.  * 

GalveHtoii,  Tex 

Indiaiioli^,  Tex 

]kla«uQ,  Tex. ' 

I'aloHt inc,  Tex 

Pilot  Point, Tex* 

San  Antonio,  Tex.  ■  . . . . 


BIO  aSAKDK  TALLIT. 


Brackettville,  Tex.  *. . 

BrowDBville.  T^ 

rH8trovUle,Tox-»«... 
E}iKioPa68,Tox-».... 

liilinburg,  Tex. " 

Laredo,  Tex.  • 

Kio  Grando  City,  Tex 
rvalde,Tex 


OHIO  VALLBT  AMD  TSmUAIB. 


Chattanooga,  Tenn ... 

Kuoxville,  Tenn 

Meniphia,  Tenn 

NashrlUe,  Tenn 

Lonisv  ille,  Ky 

Indianapolis,  Ind 

Cincinnati,  (Ihio 

Columbus.  Ohio 

Morgantown,  W.  Ya.  ^ 
Pittsburg,  Pa 


LOWKB  LAKB8. 


IJuffalo.  X.  T... 
0:4weK<>,  N.  Y.  . 
llochcstcr,  X.  Y 

Erie,  Pa 

Cleveland,  Ohio. 
SanduHkv,  Oliio . 
Toledo,  Ohio  ... 
Dctruit,  Midi... 


UPPRB  LAKES. 


Alpena,  Mich 

Kscanalia,  Mich 

Grand  Haven,  Mich  .. 
Mackinaw  City,  Mioh. 

Marquette,  Mich 

l*ort  hiiron,  Mioh  .... 

Champaign,  IlL* 

Chica^io.  Ill 

Milwaakee,  Wis 

Diiluth,  Minn 


UPPKB  MISSISSIPPI  VALLIT. 


Saint  Paul,  Minn  . . 
La  Cros80j\7i8  .., 
MadiRon.  Wis.^ .... 
DAV€»nport,  Iowa... 
Dos  Moines,  Iowa. 
Pubnqne.  Iowa.... 
KooUuk,  Iowa..... 

Cairo,  111 

Sprinpflckl,  III 

ISaiut  Louis,  Mo  ... 


January. 


E. 

£. 

N. 

£. 

E. 

E. 

£. 

NW 

NE. 

N. 

E. 

N. 

y. 

E. 
NW 

N. 


tea 
toa 

toE. 
toS. 
to& 
toS. 
toS. 
.to  KE. 
toSE. 
toE. 
toS. 
toE. 
to  K.  ^ 
toS. 
.to  NE. 
toE. 


NE.  toSE. 
NW.to  NE. 
E      to  S. 
NE.  to  SE. 
NW.to  NE. 
N.     to  E. 
NE.  to  SE. 
NE.  to  SE. 


E. 

SE. 

E. 

E. 

E. 

1  Station  closed  March  31. 1883. 
^  Station  closed  May  13,  1882. 
>  Station  closed  July  28, 1880. 


NE. 

N. 

SE. 

E. 

E. 

SE. 

SE. 

E. 

S. 

s. 


toSE. 

toE. 

teSW. 

toS. 

toS. 

toSW. 

toSW. 

toS. 

toW. 

toW. 


S. 

SB. 

S. 

a 

SE. 

s. 
s. 
s. 


SE. 

w. 

E. 

SE. 

SW. 

SE. 

E. 

s. 

SE. 
SW. 


E. 

SE. 
£. 

NE. 


toW. 

toSW. 

toW. 

toW. 

toSW. 

toW. 

toW. 

toW. 


toSW. 

toN. 

toS. 

toSW. 

toNW. 

toSW. 

toS. 

toW. 

toSW. 

toNW. 


to  8. 

toSW. 

toS. 

to  RE. 

toSW. 

toS. 

toSW. 

toS. 

toS. 

toS. 


February. 


E. 

E. 

NE. 

E 

E. 

NE. 

SE. 

E. 

SE. 

S. 

E. 

NE. 

SE. 

E. 

NW 

N. 


NE. 

N. 

E. 

NE. 

SE. 

NE. 

NW. 

NE. 


toS. 

toS. 

toSE. 

toS. 

toS. 

toSE. 

toSW. 

to  S. 

to  SW. 

to  W. 

toS. 

toSE. 

to  SW. 

toS. 

to  NE. 

toE. 


toSE. 

tuE. 

toS. 

toSE. 

toSW. 

toSE. 

to  NE. 

toSE. 


SE. 

S. 

E. 

E. 

E. 

E. 

E. 

SE. 

S. 

s. 


s. 

SE. 

S. 

SE. 

SE. 

SE 

S. 

S. 


toSW. 

toW. 

toS. 

toS. 

toS. 

toS. 

toS. 

toSW. 

toW. 

toW. 


toW. 

toSW. 

toW. 

toSW. 

toSW. 

toSW. 

toW. 

toW. 


SE. 

E. 

E. 

SE. 

W. 

SE. 

E. 

SE. 

SE. 

NW. 


NE. 

E. 

E. 

NE. 

NE. 

E. 

NE. 

E. 

SE. 

E. 


toSW. 

toS. 

to  8. 

toSW. 

toN. 

toSW. 

toS. 

toSW. 

toSW. 

toNE. 


toSE. 

toS. 

toS. 

toSE. 

to  SE. 

toS.    . 

toSE. 

to  8. 

toSW. 

toS. 


Maroh. 


E.     toS. 
E.     to  S, 
Variable. 
SE.    toSW. 
E.      to  S. 
NE.  to  SE. 
SE.    toSW. 
£.      to  S. 
SE.    toSW. 
E.      to  S. 
E.      to  8. 
E.      to  S. 
E.      to  S. 
E.      to  S. 
NE.  to  SE. 
NE.  to  SE. 


N. 

X. 

E. 

XE. 

NE. 

XE. 

XE. 

NE. 


toE. 
to  E. 

ttJ  S. 
toSE. 
to  SK. 
to  SK. 
to  SK. 
loSE. 


SE. 

S. 

NE. 

E. 

SB. 

E. 

E. 

SE. 

S. 

NE. 


SE. 

SE. 

SE. 

S. 

SE. 

SE. 

S. 

E. 


toSW. 

toW. 

toSE. 

toS. 

toSW. 

toS. 

toS. 

toSW. 

toW. 

toSE. 


toSW. 

toSW. 

toSW. 

toW. 

toSW. 

toSW. 

toW. 

toS. 


SE. 

NE. 

E. 

SW. 

SW. 

SE. 

NE. 

E. 

NE. 

NW. 


toSW. 

toSE. 

toS. 

toNW. 

toNW. 

toSW. 

toSE. 

toS. 

toSE. 

toNE. 


E. 

E. 

E. 

NE. 

NE. 

E. 

E. 

SE. 

NE. 

E. 


toS. 

toS. 

toS. 

to  SE. 

toSE. 

to  S. 

toS. 

toSW. 

toSE. 

toS. 


April 


E 
E. 
E. 

;  E. 

E. 
NE. 

E. 

SE. 

E. 

S. 

E. 

E. 

XE. 

E. 

E. 

NE. 


N. 

XE. 

E. 

XE. 

XE. 

NE. 

XE. 

XE. 


to  8. 

toS. 

toS. 

toS. 

toS. 

toSE 

toS. 

toSW. 

toS. 

to  W. 

toS. 

toS. 

tuSE 

toS. 

toS. 

toSE 


toE. 
toSE. 
toS. 
to  SE. 
toSE. 
toSE 
to  SE. 
toSE 


R. 

SB. 

S. 

S. 

SE. 

S. 

S. 

a 


May. 


SE.  to 
SW.  to 
SE.  to 
E.  to 
SB.  to 
SE.  to 
SE.  to 
S.  to 
S.  to 
SW.  to 


SW. 

NW. 

8W. 

8. 

SW. 

SW. 

SW. 

w. 
w. 

NW. 


toW. 

toSW. 

toW. 

to  W. 

toSW. 

toW. 

toW. 

toW. 


KB. 

£. 

E. 

NE. 

NW. 

SE. 

SE. 

SB. 

NE. 

NW. 


toSE. 

toS. 

to  8. 

toSE. 

toNE. 

toSW. 

toSW. 

toSW. 

toSE. 

toNB. 


E. 

E. 

E. 

XE. 

NE. 

XE. 

E. 

E. 

E. 

E. 


toS. 

toS. 

toS. 

toSE. 

to  SB. 

to  SB. 

toS. 

toS. 

toS. 

toS. 


SE 

SE. 

E. 

£. 

E. 

NE. 

E. 

^fE. 

£. 

SE. 

E. 

£. 

E. 

SE. 

E. 

E. 


to  8W. 

toSW. 

toS. 

toS. 

toS. 

toSE. 

toS. 

to  SE. 

toS. 

to  SW. 

toS. 

to& 

toS. 

toSW. 

toS. 

to  a 


E.    to  a 

XE.  toSE. 
E.  toS. 
NE.  toSE 
Variable. 
NE.  toSE. 
NE  to  SB. 
E.     to  a 


SE. 

SW. 

SB. 

E. 

SE. 

SE. 

SE. 

a 

SB. 

8. 


SE. 
SE. 
SW. 

s. 

SE. 
8. 
8. 
S. 


E. 

B. 

£. 

E. 

B. 

8B. 

SB. 

SB. 

NB. 

NW. 


toSW. 

to  XW. 

toSW. 

toS. 

toSW. 

toSW. 

toSW. 

toW. 

toSW. 

toW. 


toSW, 

toSW. 

toNW. 

toW. 

toSW. 

toW. 

toW. 

toW. 


to  8. 
toS. 
to  8. 
to  8. 

to  a 

toSW. 
toSW. 
toSW. 
to  SB, 
ioNE. 


E 

E. 

E. 

E. 

SE. 

SE. 

E. 

SB. 

SE. 

E 


toS. 
toS. 

to  a 

toS. 

toSW. 

to.sw. 

to  a 

toSW. 
toSW. 

to  a 


«  station  closed  Octol>er  31. 188L 

*  Station  closed  March  31, 188L 

•  Station  closed  Maroh  25, 1883. 
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or  snow  are  observed  to  Mow  at  Btationa  of  the  Signal  Service,  fo. — Continued. 


June. 

July. 

Angast 

September. 

• 

October. 

November. 

December. 

E.    to  a 

SE.  toSW. 

SE.  toSW. 

E. 

to  8. 

E.      to  8. 

E.       toS. 

E.     toS. 

8E.  toSW. 

E.     toS. 

NE.  toSE. 

E. 

toS. 

SB.    toSW. 

E.      to  S. 

E.      to  S. 

8.      to  W. 

S.      to  W. 

NE.  toSE. 

N. 

toE. 

£.      to  S. 

E.      to  S. 

E.      to  S. 

S.      to  W. 

SE.  toSW. 

NE.  toSE. 

SE. 

toSW. 

SE.    toSW. 

E.      to  S. 

NE.  toSE. 

E.      toS. 

E.     to  S. 

E.      to  S. 

E. 

to  8. 

E.      to  S. 

E.      toR. 

E.      to  S. 

E.      to  S. 

NE.  toSE. 

NE.  to  SE. 

NE. 

toSB. 

NE.  to  SB. 

E.      to'S. 

E.      to  S. 

E.      to  S. 

SE.   toSW. 

SE.    toSW. 

E. 

toS. 

E.      toS. 

E.      toS. 

E.      to  S. 

SK.   toSW. 

NE.  to  SE. 

SE.   toSW. 

NE. 

to  SE. 

NE.  toSE. 

N.      to  E. 

NE.  to  RE. 

SE.   toSW. 

E.      to  S. 

SE.    toSW. 

£. 

toS. 

E.       to  8. 

NE.  toSE. 

E.      to  S. 

E.      to  S. 

E.     toS. 

E.      toS. 

N. 

toE. 

E.       toS. 

E.       to  S. 

E.      to  S. 

E.      to  S. 

RE,    toSW. 

E.      to  S. 

E. 

toS. 

E.       to  S. 

K      toS. 

E.      toS. 

>«£.  toSE. 

E.      t6S. 

E.      to  S. 

NE. 

toSE. 

E.      to  a 

N.      to  K. 

E.      to  S. 

E.      to  S. 

NE.  to  SE. 

NE.  to  SK 

E. 

toS. 

NE.   toSE. 

NW.  to  NE. 

NE.  toSE; 

SE.  toSW. 

SE.  toSW. 

S.      to  W. 

NK 

toSE. 

E.       toS. 

E.       to  S. 

E.      to  S. 

SE.  toSW. 

£.      toS. 

SB.  toSW. 

E. 

to& 

£.       to  S. 

E.       toS. 

NE.  to  RE. 

NE.  to  SE. 

NB.  to  SE. 

NE.  to  SB. 

NE. 

toSE. 

NE.   toSE. 

N.      to  E. 

NE.  to  SE. 

NE.  to  SE. 

E.      to  S. 

NE.  to  SE. 

E. 

to  8. 

NE.   to  SB. 

N.      to  E. 

N.      toE. 

NE.  toSE. 

E.      to  S. 

NE.  to  SE. 

N. 

toE. 

NE.  toSE. 

N.      to  E. 

N.      to  E. 

E.      to  S. 

E.      to  S. 

NE.  to  SE. 

E. 

toS. 

E.      to  S. 

NE.   toSE. 

NE.  to  SE. 

£.      toS. 

E.      to  S. 

NE.  to  SE. 

E. 

toS. 

NE.  toSK 

NW.  to  NE. 

NE.  to  SE. 

E.      loS. 

Variable. 

E.      to  S. 

Variable. 

E.      to  S. 

NW.  toNK. 

NW.to  XE. 

NE.  to  SE. 

NE.  to  SE. 

NE.  toSE. 

NE. 

toSE. 

NE.  to  SB. 

NW.  to  NE. 

NE.  to  RE. 

E.      toS. 

NK.  to  SE. 

NE.  to  SE. 

NE. 

toSE. 

NE.   toSE. 

W.     to  N. 

NW.toNE. 

E.      toS. 

E.      to  S. 

E.      to  S. 

NE. 

to8E. 

NE,   toSE. 

NE.   toSE. 

NE.  toSE. 

S.       toW. 

S.       toW. 

SE.    toSW. 

SE. 

toSW. 

SE.    toSW. 

SB.    toSW. 

SE.    to  SW. 

8.       to  W. 

SW.  toNW. 

S.       to  W. 

SE. 

toSW. 

SW.  toNW. 

SE.    toSW. 

8.       to  W. 

SE.    toRW. 

SW.  toNW. 

W.     toN. 

SE. 

toSW. 

E.      toS. 

E.      to  8. 

NE.  toSE. 

8.       toW. 

8.       to  W. 

SW.  toNW. 

SE. 

toSW. 

SB.    toSW. 

E.      to  8. 

E.      to  S. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

E.      toS. 

E.      to  S. 

SE.    toRW. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE. 

to  S  W. 

SE     to  RW. 

SE.    toSW. 

RE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

SE.    toSW. 

RE.    toRW. 

SE.    toSW. 

S.       toW. 

S.       toW. 

SB.    toSW. 

SE. 

toSW. 

SE.    toSW. 

SE.    toSW. 

R.       to  W. 

SE.    toSW. 

S.      to  W. 

SE.    toSW. 

SB. 

toSW. 

8.       to  W. 

SE.    toRW. 

R.       to  W. 

S.       to  W. 

S.       toW. 

S.       toW. 

SE. 

toSW. 

8.       to  W. 

SE.    toSW. 

S.       to  W. 

SE.    toSW. 

SE.    toSW. 

8.       to  W. 

s. . 

toW. 

8.       toW. 

8.       toW. 

S.       ti»  W. 

8.       to  W. 

SE.    toSW. 

SE.    toSW. 

s. 

toW. 

SE.    toSW. 

SE.    toSW. 

SE.    t«)RW. 

S.       to  W. 

S.       to  \V. 

SW.  toNW. 

8. 

toW. 

8.       to  W. 

8.       to  W. 

S.       to  W. 

S.      to  W. 

S.       to  W. 

S.       to  W. 

SE. 

toSW. 

8.      toW. 

8.      to  W. 

S.       to  W. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE. 

to  SW. 

SK.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

S.      to  W. 

S.       to  W. 

SE. 

toSW. 

SE.    toSW. 

SE.    toSW. 

SE.    loSW. 

S.       toW. 

S.       toW. 

S.       to  W. 

S. 

toW. 

SE.    toSW. 

SE.    toRW. 

RE.    to  SW. 

SE.    toSW. 

8.       toW. 

SE.    toSW. 

SE. 

toSW. 

SB.    toSW. 

SE.    toSW. 

S.       to  W, 

E.      to  8. 

SE.    toSW. 

SE.    toSW. 

RE. 

toSW. 

8.       to  W. 

SW.  toNW. 

S.       to  W. 

8E.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

SE.    toSW. 

8.       to  W. 

W.     to  N. 

SB.    toSVV. 

SE.    toSW. 

E.      to  8. 

E. 

to  8. 

E.      toS. 

E.      toS. 

E.      to  8. 

W.     toN. 

S.      toW. 

.W.     toN. 

S. 

toW. 

SE. .  to  SW. 

SE.    to8W. 

SW.  toNW. 

E.      to  8. 

S.       to  W. 

SE.    toSW. 

SE. 

toSW. 

8.      to  W. 

SW.  toNW. 

8W.  toNW. 

SB.    to8W. 

S.      to  W. 

SE.    toSW. 

SE. 

toSW. 

SE.    toRW. 

S.       to  W. 

8.       to  W. 

SB.    toSW. 

S.       toW. 

SE.    toSW. 

SE. 

toSW. 

SE.    toRW. 

E.      toS. 

SE.    toSW. 

SB.    toSW. 

S.       to  W. 

SK.    toRW. 

SB. 

toSW. 

►■^E.    toSW. 

SB.    to8W. 

8.       to  W. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

SB.    toSW. 

SE.    toSW. 

8W.  toNW. 

XW.toNE. 

NW.toNE. 

NW.toNE. 

NW 

.toNB. 

NB.  toSE. 

SW.  toNW. 

SW.  toNW. 

E.      toS. 

8B.    toSW. 

E.      to  S. 

E. 

to  8. 

B.      to  8. 

B.     to  a. 

B.      toS. 

86.   toSW^. 

SB.    toSW. 

SB.    toSW. 

SE. 

toSW. 

SB.    toSW. 

B.      to  8. 

B.      toR. 

SE.    toSW. 

SB.    toSW. 

8E.    toSW. 

SE. 

toSW. 

E.      to  8. 

E.      to  8. 

B.      toS. 

SB.   toSW. 

SB.    toSW. 

SE.    toSW. 

SE. 

toSW. 

B.      to  8. 

B.      to8. 

B.      toS. 

8E.   to8W. 

SB.    toSW. 

SE.    toSW. 

SE. 

toSW. 

SB.    toSW. 

8B.    (oSW. 

SB.    toSW. 

8E.    toSW. 

SB.    toSW. 

SE.    toSW. 

E. 

to  8. 

SB.    to8W. 

SB.    toSW. 

B.      toR. 

SE.    toSW. 

SB.    toSW. 

SE.    toSW. 

RE. 

to8W. 

NB.  to  SB. 

E.      to  S. 

NB.  to  SB. 

SE.    toSW. 

S.      toW. 

SB.    toSW. 

SE. 

toSW. 

SB.   toSW. 

SB.    toSW. 

B.      to  8 

SB.   toSW. 

8.      toW. 

E.      to  8. 

SB. 

toSW. 

SE.    toSW. 

£.      to  8. 

B.      toS. 

SB.    toSW. 

SB.   toSW. 

8.       t<»W. 

SB. 

toSW. 

SB.    toSW. 

SB.   toSW. 

X.      to  S. 

'  StAUoQ  closed  April  15, 1882. 

*  Station  oloaed  Jane  15,  1883. 

•  Bedaeed  to  third-olMa-aUtion  Dea  10, 1882. 


>•  Station  closed  March  29, 1882. 

"  Reduced  to  third-class  station  Feb.  12, 


1882. 
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Table  ahoioing  the  quadranU  from  which  the  toinde  most  likely  to  he  followed  by  rain 


Stations. 


MI860UKI  VALLET. 

Springfield,  Mo.  I 

Leaven  worth,  Kans 

Om^a,  Nebr 

Bonnett,  Fort,  Dak 

Haron,  Dak 

Yankton.  Duk .• 

BXTRBMS  NORTHWBBT. 

Breckenridso,  Minn.' 

Moorhead,  Minn 

Saint  Vino«nt,  Minn 

Biamarck,  Dak 

Buford,  Fort,  Dak 

Steveuson,  >  ort,  Dak.' 

NORTHKRir  BLOPB. 

Asslnaboine,  Fort,  Mont. .„... 

IWnton.  Fort ,  Monl 

Billings.  Mont* 

t'ustt'r,  Fort,  Mont 

Holena,  Mont  

Keo^h,  Fort.  MonU* 

Ma<rinnii4,  Fort,  Mont 

Poplar  Kiver,  Mont 

8haw,  Fort,  Mont 

Yirinnia  City,  Mont.*  

Deadwood,  Dak 

Chevcnno,  Wyo 

"Washakio,  Fort,  Wyo.> 

^"orth  PJatte,  Nebr 

MIDDLB  BLOPB. 

Donver,  Colo    

IVost  Las  Animaa,  Colo 

D()d;;«City.  Kans 

Elliott,  Fort,  Tex 

BOUIHBBK  BLOPB. 

Sill,  Fort,  Ind.T 

Coloman  City,  Tex.* 

Concho.  Fort,  Tex 

Davis,  Fort,  Tex 

Gnffin.  Fort.  Tex.  • 

Henrietta,  Tex.  ^ 

Jacksboro*.  Tex. '  r 

McKavett,  Fort,  Tex.  • 

Stockton,  Fort,  Tex 

80UTHBUM  PLATBAU. 

LaMesilIa,X.  Mox.* 

Snnta  F6.  N.  Mex.  1 

Silver  City,  N.  Mex. ' 

SocoiTO, «.  Mex.** 

El  Paso.  Tex 

Apache,  Fort,  A  liz 

Burke's,  Aria.  »> 

Florence,  Ariz." 

Grant.  Fort,  A rix 

Phoenix,  Ariz. " 

Proscott.  Ariz  

Thomua,  Fort,  Arix 

TncsoQ,  Aria.  > 

Verd*',  Fort,  Ariz. " . . : 

"Wicktsnburg,  Ariz.  *•    

Tuma,  Ariz 


I  Station  closed  Jane  16,  1883. 

*  Station  closed  November  30,  1880. 

•St^ition  closed  June  24.  1888. 

« Station  closed  November  18, 1880. 


January. 

Febmary. 

March. 

Aprii 

May. 

1 
VB.  toSE.     E.      toS. 

NE. 

toSE. 

SE. 

toSW. 

SE.   toSW. 

NW.toNB.  1  KW.toNE. 

E. 

toS. 

£. 

loS. 

E.      to  8. 

N.     toE.     INW.toNK. 

B. 

toS. 

NB. 

toSE. 

E.      to  S. 

NW.toNE.  1  NW.toNB. 

NE. 

toSE. 

NE. 

toSE. 

NE.  toSE. 

W.    toN. 

NW.  to  NE. 

Variable. 

NE. 

tiiSE. 

NE.  toSE. 

NW.toNE. 

NW.toNE. 

B. 

toS. 

NE. 

toSE. 

E.      to  8. 

NW.toNE. 

NE.  toSE. 

NE. 

toSE. 

NE. 

toSE. 

RE.    toSW. 

SB.    toSW. 

NE.  toSE. 

NE. 

toSE. 

B. 

toS. 

SE.    toSW. 

SB.    toSW. 

B.      to  S. 

^ 

toS. 

NB. 

ioSE. 

E.      to  8. 

NW.toNB. 

N.     toB. 

N. 

toE. 

NE. 

toSE. 

E.      to  S. 

SW.  to  N W. 

NE.  toSE. 

NE. 

toSE. 

NE. 

toSE. 

E.      toS. 

N.     toE. 

SW.  toNW. 

NE. 

toSE. 

£. 

toS. 

NE.  toSE. 

SW.  to  N  W. 

N  W.  to  NE. 

SW. 

toNW.j  NW.toNE. 

• 

(N.    toE.  ? 
{  S.     to  W.  5 

RW.  to  N  W. 

SW.  to  NW. 

NW.toNE.     N. 

toE. 

NE.  to  8E. 

N.     toE. 

SW.  toNW. 

N  W.  to  NE.     N. 

toE 

E.      toS. 

SE.    toSW. 

W.    toN. 

W. 

toN.     !  NW.toNE. 

NW.toNB. 

SW.  toNW. 

SW.  to  NW. 

SW. 

to  NW.   S. 

toW. 

S.       to  W. 

aw.  ti>NW. 

N  W.  to  NB. 

SW. 

toNW.   NW.toNE. 

NE.  to  SE. 

W.     toN. 

SW.  toNW. 

SW. 

toNW.'    VarUble. 

NE.  toSE. 

NW.  to  NE. 

NW.toNE. 

RW. 

toNW.   NE. 

toSE. 

NW.toNE. 

SW.  toNW. 

SW.  toNW. 

W. 

to  N.        W. 

toN. 

W.    toN. 

SE.    toSW. 

SW.  to  NW. 

SW. 

toNW.    S. 

to  W. 

SW.  to  NW. 

SW.  to  NW. 

N.      toE. 

Variable. 

NW.toNB. 

NW.  to  NE. 

W.    toN. 

W.    toN. 

NW.  to  NE. 

NW.toNE. 

NW.toNE. 

SW.  to  NW. 

N.     to  E. 

NE. 

to  SB. 

Variable. 

NW.toNB. 

NB.  toSE. 

NB.  to  SE. 

NE. 

ioSE. 

NE. 

toSE. 

NE.  to  SE. 

NW.toNE. 

NW.toNE. 

N. 

toE. 

NW.  to  NB. 

NW.toNE. 

N.     toE. 

NE.  toSE. 

Variable. 

E. 

toS. 

N.      toB. 

NW.toNE. 

NE.  toSE. 

NE. 

toSE. 

N. 

toE. 

B.      toS. 

SE.    toSW. 

NW.toNE. 

NW.toNB. 

NB. 

toSE. 

NB.  to  SB. 

NB.  to  SE. 

Variable. 

NW.toNE. 

B. 

toS. 

B.      to  8. 

NW.toNE. 

E.      to  S. 

SE. 

to  SW. 

NE. 

toSE. 

E.      to  8. 

NW.toNE.     N.      toE.     1 

E. 

toS. 

SE. 

to  SW. 

E.      toS. 

NW.  to  NE. 

SW.  toNW. 

N. 

toE. 

NW.toNE. 

E.      toS. 

N.      to  B. 

NE.  to  SB. 

N. 

toE. 

NE. 

toSE. 

E.      to  S. 

N.     toB. 

F^      toS. 

E. 

toS. 

E. 

toS. 

E.      to  8. 

NW.  to  NE. 

E.      to  S. 

E. 

toS. 

SB. 

to  SW. 

E.      to  8. 

N.      to  E. 

SE.    toSW. 

E. 

toS. 

E. 

toS. 

NE.  to  SB. 

NB.  to  SE. 

SB.    toSW. 

NB. 

to  SB. 

NE. 

toSE. 

E.      to& 

1 

• 

Variable. 

NE.  to  SB. 

SW. 

toNW. 

SB. 

toSW. 

Variable. 

NB.  to  SB. 

S.       to  W. 

SF.. 

to  SW. 

SW. 

toNW. 

SE.    toSW. 

S.       toW. 

SW.  toNW. 

SW. 

toNW. 

s. 

toW. 

SW.  to  NW. 

8.       toW. 

NW.toNE. 

s. 

to  W. 

SE. 

to  SW. 

NE.  toSE. 

NE.  toSE. 

W.     toN. 

SW. 

toNW. 

SW. 

to  NW. 

NE.  to  SB. 

8.       to  W. 

S.       to  W. 

SE. 

to  SW. 

SW. 

toNW. 

SE.    toSW. 

S.       toW. 

S.       toW. 

SE. 

toSW. 

S. 

to  W. 

SB.    toSW. 

8.       toW. 

NE.  toSE. 

E. 

to  8. 

SW. 

toNW. 

SW.  to  NW. 

NW.toNE. 

N.      to  E. 

S. 

to  W. 

SW. 

toNW. 

Variable. 

SE.   toSW. 

B.      toS. 

s. 

toW. 

8. 

to  W. 

Variable. 

SB.    toSW. 

SE.    toSW. 

E. 

toR. 

SE. 

to  SW. 

E.      to& 

W.    toN. 

SW.  to  NW. 

E. 

toS. 

W. 

toN. 

Variable. 

SB.    toSW. 

&       to  W. 

E. 

toS. 

a 

to  W. 

Variable. 

&       to  W. 

SE.    toSW. 

SE. 

to  SW. 

SB. 

toSW. 

SB.    toSW. 

SE.    toSW. 

SB.    toSW. 

SK 

toSW. 

E. 

toS. 

S.      toW. 

SE.    toSW. 

NB.  toSE. 

S. 

toW. 

SW. 

toNW. 

No  preoipi- 
tanon. 

•  station  oloaed  Anpnst  1, 1883. 

*  station  closed  April  14, 1882. 
'  SUtlon  o}ose<l  March  31. 1883. 
■SUtion  closed  Fobraary,  1883. 
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or  anaw  are  ohaerved  to  blow  at  statkni$  of  the  Signal  Service,  ^o. — Continued. 


• 

June. 

July. 

Angaatb 

September. 

October. 

NoTember. 

December. 

8E.    toSW. 

RE. 

toSW. 

W.    to  N. 

SB.   toSW. 

RE.   toSW. 

SB.    toSW. 

SE.   toSW. 

SB.    toSW. 

RE. 

to  SW. 

NW.toNE. 

SB.   toSW. 

B.     to  8. 

B.      toS. 

B.     toa 

B.      to& 

SE. 

toSW. 

SB.   toSW. 

B.      to  S. 

E.     to  a 

NW.toNB. 

NW.toNB. 

XE.  to  SB. 

NB 

.  toSE. 

NE.  to  SB. 

NE.  to  SB. 

NE.  to  SB. 

W.     toN. 

NB.  toRK 

NB.  to  SB. 

NB 

.  toSE. 

NB.  to  SB. 

NW.toNB. 

NB.  to  SB. 

NW.toNE. 

NE.  toRE. 

B.      to& 

£. 

to& 

E.      toS. 

B.      to  S. 

B.     toS. 

W.     to  N. 

NW.  to  NB. 

SE.    toSW. 

B. 

to& 

B.      toa 

B.      toS. 

B.      to  8. 

E.      toS. 

• 

SB.   toSW. 

SB.    toSW. 

Variable. 

SB.    toSW. 

NW.toNE. 

B.      toS. 

NW.toNB. 

NW.toNB. 

E.      toS. 

SB. 

toSW. 

B.     to  a 

SB.    toSW. 

5B.      to  8.     } 
^NW.toNB.; 

SB.   toSW. 

SB.   toSW. 

E.      to  S.« 

E. 

toS. 

E.      tOvS.  ■ 

NW.toNE. 

NB.  toSE. 

NW.  to  NB. 

NE.  toSK 

NE,  toSE. 

NE. 

to  RE. 

NB.  to  RE. 

SW.  to  NW. 

N.     toE. 

SW.  to  NW. 

N.     toE. 

l^B.  toSE. 

NE. 

toSE. 

£.      toa 

NB.  to  SB. 

W.    toN. 

SW.  to  NW. 

W.    toN. 

8W.  to  NW. 

SW. 

toNW. 

NB.  to  SB. 

8.      to  W. 

Variable. 

SW.  toNW. 

SW.  to  NW. 

N.     to  E. 

SW 

toNW. 

NW.  to  NE. 

SW.  toNW. 

SW.  to  NW. 

SW.  to  NW. 

Variable. 

NE.  toSE. 

(') 

(») 

(*) 

(») 

(») 

(') 

SW.  toNW. 

w. 

toN 

NE.  to  SB. 

N.     toB. 

NW.toNB. 

NW.  to  NB. 

NW.toNB. 

a      to  W. 

s. 

toW. 

a     to  w. 

SW.  toNW. 

SE.    toSW. 

8W.  to  N  W.- 
W.     toN. 

SW.  toNW. 

NW.toNE. 

NW.toNE. 

NE.  toSE. 

W.    toN. 

W.    toN. 

NW.toNB. 

NW.  to  NE. 

SE. 

toSW. 

SW.  toNW. 

NW.toNB. 

SW.  to  NW. 

NW.toNE. 

SW.  toNW. 

NE.  toSE. 

NW.toNE. 

N.     to  E. 

NB.  to  SB. 

SB.   toSW. 

NW.  to  NB. 

NB.  toSK 

SW.  to  NW. 

& 

to  W. 

N.     to  E. 

SW.  toNW. 

SW.  to  NW. 

W.    toN. 

S.      toW. 

SW.  toNW. 

SB. 

toSW. 

W.    toN. 

SW.  to  NW. 

SW.  to  NW, 

SW.  toNW. 

SW.  to  NW. 

N.      to  E. 

NW.toNE. 

NE.  toSE. 

W.    to  N. 

NW.toNB. 

a      toW. 

NW.toNB, 

£.      to  S. 

B. 

to& 

E.      to  S. 

NW.  to  NB. 

NW.  to  NE. 

W.    toN. 

NW.toNB. 

NW.toNE. 

Variable. 

NB.  to  SB. 

Variable. 

SW.  toNW. 

SB.   toSW. 

a   •  toW. 

E.      to  8. 

NB. 

to  SB. 

E.     to  a 

NB.  to  SB. 

NB.  toSK 

NW.toNB. 

NW.toNB. 

NW.  to  NB. 

NW.toNB. 

NW.toNB. 

NW.toNB. 

N.     toE. 

NW.toNB. 

NW.  to  NB. 

E.      to  8. 

B. 

to  8. 

NE.  to  SB. 

NB.  to  SB. 

NB.  to  SB. 

Variable. 

NE.  to  RE. 

SB.    toSW. 

E. 

toS. 

£.      to  8. 

B.      to  8. 

N.     toE. 

NW.toNB. 

N.     toB. 

SE.    toSW. 

NB. 

to  SB. 

B.      toS. 

RE.    toSW. 

NE.  to  SB. 

NB.  toRE. 

NE.  to  SB. 

B.      to& 

B. 

to  8. 

NW.toNE. 

SB.    toSW. 

RR.    toSW. 

N.     toB, 

NW.toNB. 

E.      to  8. 

SB. 

toSW. 

NE.  toSE. 

NB.  to  SB. 

E.      toa 

N.     toB. 

N.     toB. 

£.      to  S. 

B. 

toS. 

E.      toa 

NB.  to  SB. 

NB.  to  SB. 

N.     toB. 

N.     toB. 

SE.    toSW. 

N. 

toB.        NE.  toSE.  1 

NW.toNB. 

NB.  to  RE. 

NW.  to  NB. 

N.     toB. 

NE.  to  SB. 

NE. 

toSE. 

NW.toNE. 

NB.  to  SB. 

NB.  to  SB. 

N.      toE. 

N.     toB. 

E.      toS. 

NE. 

toSE. 

SE.    toSW. 

B.      toa 

B.      toa 

NB.  to  SB. 

N.     toB. 

E.      toS. 

B. 

to  8. 

SE.    toSW. 

E.      toa 

NB.  to  RE. 

NB.  to  SB. 

N.      toB. 

E.      to  8. 

NB. 

to  SB. 

NE.  to  SB. 

E.      toa 

B.      toa 

N.     toB. 

NE.  toSK 

£.      toS. 

B. 

toS. 

SE.    toSW.i 

1 
1 

NB.  to  SB. 

SB.    toSW. 

N.      toB. 

NW.toNB. 

SE.    toSW. 

SB. 

toSW. 

E.     toa 

W.    toN. 

SB.    toSW. 

NB.  to8E. 

B.      toa 

£       toS. 

SB. 

toSW.   N.      toE. 

SB.    toSW. 

B.      toa 

E.      toa 

SB.    toSW. 

W.    toN. 

B. 

to  a        SB.    toSW. 

S.      to  W. 

SB.    toSW. 

SB.    toSW. 

SW.  toNW. 

Variable. 

SB. 

toSW. 

SE.    toSW.! 

Variable. 

SB.    toSW. 

E.      toa 

W.    toN. 

NE.  to8B. 

NB. 

toSE. 

NB.  to  SB.  1 

N.     toE. 

8.      toW, 

NB.  to  SB. 

SW.  toNW. 

NE.  toSE. 

8. 

to  W. 

SW.  toNW. 

SW.  toNW. 

SB.    toSW. 

NB.  toSK 

NB.  to  SB. 

No  pr«cipi- 

SB. 

toSW. 

E.      toa 

Variable. 

Variable. 

SW.  toNW. 

a      toW. 

tatioD. 

1 

No  precipi- 
tation. 

& 

to  W. 

a     tow.  1 

SW.  toNW. 

8.      toW. 

Variable. 

Variable. 

B.      toS. 

SB. 

toSW. 

E.     to  8. 

E.      toa 

a      toW. 

NB.  to  SB. 

SW.  toNW. 

Variftblf.. 

S. 

to  W. 

NE.  to  SB. 

SE.    toSW. 

S.      toW. 

NB.  to  SB. 

a      toW. 

SB.    toSW. 

S. 

toW. 

a       toW. 

SE.    toSW. 

SB.    toSW. 

S.      to  W. 

8.      toW, 

SB.    toSW. 

w. 

toN. 

SB.    toSW. 

NB.  to  SB. 

SW.  toNW. 

NW.toNB. 

SW.  toNW. 

SW.  to  N W. 

SE. 

toSW. 

E.      toa 

a      to  w. 

SE.    toSW. 

RE.    toSW. 

SW.  toNW. 

SE.    toSW. 

SB. 

toSW. 

SE.    toSW. 

SE.    toSW. 

SB.    toSW. 

SE.    toSW. 

SB.    toSW. 

NB.  to8E. 

S. 

toW. 

E.      toa 

8.       to  W. 

B.      toa 

a      toW. 

S.      toW. 

8.      toW. 

SE. 

toSW. 

SB.    toSW. 

Variable. 

B.      toa 

W.    toN. 

W.    toN. 

*  station  closed  Angaat  0, 1882. 
Inclosed  May  28.  1881. 
>i  Cloeed  December,  1880. 


»  Closed  April  30,  1882. 

>>  Changed  to  a  thlrd-claaa  station  Deo.  81, 1881. 

M  Changed  to  a  third-olass  station  Oct.  10, 1888. 


392 


BEPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 


Table  ikowing  the  ^[itadranU  fr&m  which  the  winds  most  liMjf  to  he  followed  hy  rain 


BtAtioni. 


UDDUI  nATBAU. 


Pioohe,KeT.> 

WinnemaccA,  Ner.i . . 
Bait  Lftke  City,  UUh 


HORTHSBN  PLATBAU. 


HlssonlA,  Fort,  Moiit> . . 

Boiae,  Idaho 

Eagle  Rook.  Idahoi 

Lewiaton,  Idabo 

UmatOliLpregp* 

Dayton,  waiih.  T 

Spokaaa  Falla,  Waah.  T. 


XOBTH  FACmO  OOABT. 


Canby,  Fort,  Wash.  T.  >  . . . . 

Olympia,  Wash.  T 

Tatoosh  lalaod,  Waah.  T. « , 

Portland,  Oreg 

Boaebuxg,  Or% 


MIDDLI  r ACmC  OOABT. 

Cape  lieadodno,  Cal 


BedBlnCCal 

Sacramento,  Cal  ... 
Saa  Franoiaoo,  Cal 


SOUTH  PACmC  COAIT. 

Campo,  CaL* 

Los  Angelea,  Cal 


San  Diego,  Cal 
Yiflalla,Cal>  .. 


Jannaiy. 


8E.   toSW. 
a      toW. 
E.     toS. 


Felmiary. 


NW. 
E. 
8W. 
NE. 

KE. 
8. 


toNE. 

toS. 

toNW. 

toSE. 

toSE. 

toW. 


SW.  toKW. 


SE.    toSW. 


BE.    toSW. 
BE.    toSW. 


W.    toK. 


SE. 
BE. 
E. 


& 

NE. 

SE. 

SE. 

SW. 

& 

BE. 


toSW. 
toSW. 
toS. 


toW. 

to^E. 

toBW. 

toSW. 

toNW. 

toW. 

toSW. 


Ifaroh. 


SE.    toSW. 


SE.    toSW. 
BE.    toSW. 


SW.  toNW. 


BE. 
SB. 
SE. 


toSW. 
toSW. 
toSW. 


SW.  toNW. 

KB.  to  SE. 

SE.    toSW. 
B.     to& 


SE. 
SB. 
SB. 


toSW. 
toSW. 
toSW. 


S.       toW. 
NE.  toSE. 


E. 


toW. 
toS. 


SE.    toSW. 
S.      toW. 
E.      toB. 


SW.  to  NW. 
£.      toS. 
Variable. 
NE.  toSE. 
SW.  to  NW. 
8.      toW. 
E.      toB. 


B.      toW. 


SB.    toBW. 
S.      toW. 


NE.  toSE. 


SE. 
SE. 
S. 


toSW. 
toSW. 
toW. 


AptiL 


BE.    toSW. 
SW.  to  NW. 

NE.  toSE. 


Hay. 


&  toW. 
B.  toW. 
SW.  toNW. 


SW. 
W. 

a 

NE. 

N. 

SB. 

BE. 


toNW. 

toN. 

toW. 

toSE. 

toE. 

toSW. 

toSW. 


S.       toW. 


BE.    toSW. 
SW.  to  NW. 


NE.  toSE. 


S.  toW. 

BE.  toBW. 

S.  toW. 

BK  toSW. 


E. 
SB. 

a 


toa 

toSW. 

to  w. 


a     tow. 

SB.    toSW. 

SW.  to  NW. 
SB.    toBW. 


SB. 
W. 

a 

SW. 
SW. 

a 
a 


toSW. 
toN. 
toW. 
toNWJ 

toNw: 

toW. 
to  W. 


toW. 


SE.    toSW. 
SW.  to  NW. 


SB.    toSW. 


BE. 

SB. 

a 


a 

a 


toSW. 
toSW. 
to  W. 


toW. 
toW. 


a     tow. 

SW.  to  NW. 


>  Btatton  oloaed  Jnae  IS,  1688.    *  Station  oloaed  liaroh  81, 1888.   ■  Station  opened  September  1, 1883. 
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or  tnow  are  observed  to  Mow  at  etatione  of  the  Signal  Service^  Jf-c. — Continued. 


Juno. 


Jnly. 


SB.    toSW. 
KW.toNE. 

i?E.  to  as. 


SW. 
8W. 
& 
8W. 

a 

SB. 

SB. 


toNW. 

toNW. 

toW. 

toNW. 

toW. 

toSW. 

toSW. 


toW. 


SB. 


toSW. 
toN. 


N^o  pracipi- 

tAtioD. 
SB.    toSW. 
SB.    toSW. 
S.      toW. 


a      toW. 
SB.    toSW. 

a    tow. 

SW.  to  N  W. 


a     tow. 

SW.  toNW. 
SB.    toSW. 


W.     toN. 
Variable. 


Aagnst. 


N. 

KB. 

SW. 

a 
a 


toE. 
to  SB. 

to^w. 

toW. 
toW. 


toW. 


-SB. 
SW. 


toSW. 
tolTW. 


No  precipi- 
tation. 
SB.    toSW. 

a     tow. 
a     toW. 


Ko  precipi- 
tation. 

No  precipi- 
tation. 

a    tow. 

No  precipi- 
tation. 


SB. 

a 

B. 


toSW. 
toW. 

toa 


September. 


SB.    toSW. 
8.      to  W. 

B.     toa 


W.    toN. 
NW.  to  NB. 
NW.toNE. 
SW.  toNW. 
SW.  toNW. 
a      to  W. 

a     tow. 


a    tow. 


SB.    toSW. 
SW.  toNW. 


No  preoipi- 

tation. 
a      toW. 
a      toW. 

a     tow. 


SW.  toNW. 

No  precipi- 
tation. 
SW.  toNW. 
SW.  toNW. 


NW. 

SW. 

NW. 

SW. 

SW. 

SW. 

SW. 


toNE. 

toNW. 

toNB. 

toNW. 

toNW. 

toNW. 

loNW. 


SB. 

a 


toSW. 
toW. 


SB. 
SW. 


toSW. 
toNW. 


SB.    toSW. 


SR 
SB. 

a 


toSW. 
toSW. 
toW. 


SW.  toNW. 

No  precipi- 
tation. 
NW.  to  NB. 
SB.    toSW. 


October. 


SB.    toSW. 
S.      to  W. 

£.    toa 


SW. 
SW. 

s 

NB. 
SW. 

a 

SB. 


toNW. 

toNW. 

toW. 

to  S£. 

toNW. 

toW. 

toSW. 


W.    to  N. 

a    to  w. 

SW.  toNW. 
SB.  toSW. 
S.       to  W. 


SB.    toSW. 

E.    to  a 

SB.    toSW. 

a     tow. 


SW.  toNW. 

a     tow. 

S.      toW. 
W.    toN. 


November. 


Sft.    toSW. 
S.      to  W. 
SW.  toNW. 


NW.  to  NE. 


SE. 
SW. 
NB. 
NB. 

a 

B. 


toSW. 
to  NW. 
toSE. 
toSE. 
toW. 

toa 


a 

s. 

B. 

SB. 

SB. 


toW. 
toW. 

toa 

toSW. 
toSW. 


SW.  toNW. 


E. 

SB. 

S. 


toa 

toSW. 
to  W. 


SW.  toNW. 
SB.    toSW. 

a    tow. 

SW.  toNW. 


December. 


SB.    toSW. 
S.      to  W. 
SE.    toSW. 


W. 

NE. 

SW. 

£. 

SE. 

S. 

a 


toN. 

toSE. 

toNW. 

toa 

toSW. 

toW. 

toW. 


SE. 

S. 

B. 

B. 

SB. 


toSW. 
toW. 

toa 
toa 

toSW. 


SB.    toSW. 


SE. 
SK 
SB. 


toSW. 
toSW. 
toSW. 


SW.  toNW. 
E.      to  a  • 


a 

E. 


toW. 

toa 


'  station  oi»6ned  Ootober  1, 188SL 


•  Statton  doaed  September  SO,  1882. 
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Table  $kowing  the  qvMdnmU  fiwn  wkkHi  the  tcinds  least  likely  to  he  followed  bp  rain  or  snow 

of  the 

[Compoied  ttota  obsorvatlona  t«ken  during  a  period  of 


StattonB. 


January. 


HXW  BXOLAXD. 


EastportfMe 

Portlaod,  Me 

Barlinsjton,  Vt.> 

£oiitoD,  Mam 

ProviDretown.  Maaa 

SpriogfleUl,  Mass.' 

Thatclur'B  Island, Mass.* 
Wood's  HoU,  Maas.« 

Block  Island,  R.  I 

Newport,  R.L» 

Xew  Haven,  Conn 

New  London,  Conn 


MIDDLE  ATLlimC  BTATI8. 

Albanv.N.Y 

Now  YorkCitv 

Philadelphia,  Pa 

Willianisport,  Pa.' 


Atlantic  City,  N.  J 

Barne^at  City,  N.  J 

Cape  May.N.  J 

Sandy  Hook,  N.  J 

Pelaware  Breakwater,  Del. 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Cbincotoagne,  Va 

LyncbbuiK.  Va 

Norfolk,  Va 


BOUTH  ATLANTIC  BTATI8. 

Cape  Lookout,  N.  C* 

Charlotte,  N.C 

Hattera8,N.C 

Kitty  Hawk,  N.  C 

Macon,  Fort,N.C 

Portsmonth,  N.  C 

SmithTille,N.C 

WUmhigton.N.C 

Charleston,  S.  C 

Atigiista.  Ga 

Saranniih,  Qa 

Jacksonville,  Fla 


FLORIDA  PBMTNSULA. 


Cedar  Keys,  Fla.. 
Key  West  Fla.... 
Pnnta  Rasa.  Fla. V 
Sanford.  Fla 


EABTRRN  GULP  STATES. 


W.     to  N. 
£.      to  S. 
RW.  toNW. 
N.      toE. 
W.     to  N. 
NE.  toSE. 
N.      to  E. 
NW.toNE. 

W.     to  N. 

W.     toN, 

E.      toS. 

KE  toSE. 


NE 

W. 

W. 


5^- 

^E. 

W. 

SW. 

sw. 

B. 

w. 

sw. 

sw. 

E. 

W. 

W. 


toSE. 

toN. 

toN. 

to  W. 

toN.  ) 

toS.   5 

toN. 

toNW. 

toNW. 

toS. 

toN. 

toNW. 

toNW. 

toS. 

toN. 

toN. 


W. 

W. 

E. 

iE. 

►W. 

E. 

^W. 

•  E. 

E. 

;w. 

!E. 

E. 

W. 

W. 

E. 


toN. 
toN. 
toS. 
to  8.    ) 

toN.  5 
toS. 
toN.  \ 
toS.   5 
toS. 
t«N.  \ 
tOiS.    S 
to  8. 
toN. 
toN. 
toS. 


SW.  toNW. 
W.  toN. 
W.  toN. 


Atlanta,  Ga I  W.  toN. 

Pensacola,  Fla |  W.  toN. 

*  Station  cloned  June  16, 1883. 
•Station  closed  December  81, 1882. 


February.    1      March. 


w. 

toN. 

,  w. 

toN. 

E. 

toS. 

W. 

toN. 

NE. 

toSE 

NE. 

toSE. 

W. 

toN. 

'  SW. 

to  NW. 

NE. 

toSE. 

SW. 

t.»NW. 

NE. 

to  SK. 

NE. 

to  SE. 

W. 

toN. 

1  ^^^• 

toN. 

W. 

toN. 

!  W. 

toN. 

N. 

toE. 

JW. 

toN.  ? 
toS.    5 

NW.toNE. 

1  W. 

to  N. 

W. 

toN. 

{  w. 

toN. 

NE, 

toSE. 

NW.toNE. 

NE.  toSE. 
W.     to  N. 
W.     toN. 


N.  to  E. 
W.  toN. 
W.     toN. 


NW.toNE.  '  SW.  toNW. 
W.     to  N.     '  W.     to  N. 


W. 

SW. 

w. 
w. 
w. 

SW. 

w. 
w. 
w. 
w. 


E. 

w. 
w. 


toN. 

toNW. 

toN. 

toN. 

toN. 

toNW. 

toN. 

toN. 

toN. 

toN. 


toS. 

toN. 

toN. 


W.  to  N. 

W.  to  N. 

W.  toN. 

W.  to  N. 

W.  toN. 

SE  toSW. 

W.  to  N. 

SW.  toNW. 

W.  to  N. 


SW.  to  NW. 
SW.  to  NW. 
W.    toN. 


W.    toN. 
SW.  to  NW. 


W. 

w. 

w. 

sw. 

sw. 

sw. 

w. 

w. 

w. 

w. 


w. 
w. 
w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

NW. 

w. 


toN. 

toN. 

toN. 

to  N  W. 

toNW. 

toNW. 

toN. 

toN. 

toN. 

toN. 


toN. 
toN. 
toN. 

toN. 

toN. 

t«N. 

toN. 

toN. 

toN. 
toN. 
toNE. 
toN. 


SW.  toNW. 
W.    to  N. 
N.      to  E. 


April. 


SW. 

W. 

NE 

NW. 

W. 

SW. 

W. 

w. 


toNW. 
toN. 
toSE. 
to  NE. 
to  N. 
to  NW. 
toN. 
toN. 


w. 

to  N. 

w. 

toX. 

w. 

toN. 

w. 

toN. 

NE.  toSE. 
W.     to  N. 
NW.toNE. 

NW.toNE 
W.     to  N. 


W. 

SW. 

NW. 

S. 

w. 
w 
w. 
w. 
w. 
w. 


toN. 

toNW. 

toNE 

toW. 

toN. 

toN. 

toN. 

toN. 

toN. 

toN. 


NW.  to  NE. 
W.     to  N. 
toN. 


W. 
W. 

W. 

w. 
w. 
w. 


toN. 
toN. 
toN. 
toN. 
toN. 


W.     toN. 
NW.toNE. 
W.     to  N. 
W.     to  N. 


NW.toNE. 
SW.  to  NW 
NW.  to  NTE. 
NE.  ioSE. 


W. 

W. 

NE. 

W. 

W. 

SW. 

W. 

W. 

E. 

W. 

W. 

W. 


toN. 

toN. 

toSE 

toN. 

toN. 

toNW. 

toN. 

toN. 

toS. 

toN. 

toN. 

toN. 


N.  to  E. 
W.  to  N. 
W.     toN. 

NW.toNE. 
W.     toN. 


W. 

W. 

NW. 

W. 

W. 

SW. 

w. 
w. 

NW. 
W. 


toN. 

toN. 

toNE. 

toN. 

toN. 

toNW. 

toN. 

toN. 

toNE. 

toN. 


W. 
W. 
W. 

W. 

W. 

W. 

W. 

w. 

w. 
w. 
w. 
w. 


toN. 
toN. 
toN. 

toN. 

toN. 

toN. 

toN. 

toN. 

toN. 
toN. 
toN. 
toN. 


W.    toN. 
SW.  to  NW. 
NW.toNE. 
NW.toNE. 


NW.toNE  ,  NW.toNE. 
W.     to  N.     !  NW.  to  NE. 

•Station  closed  March  81, 1883. 

•Station  closed  December  31. 1880. 
•Changed  to  a  third-class  station  May  81, 1883.        ' Made  a  flrst-olaas  station  March  38, 1883^ 
« Station  doscil  January  81, 1682. 


NW.toNE. 
W.    toN. 
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APPENDIX  73. 

«re  obwrved  to  blow  at  ataiions  of  the  Signal  Service,  United  States  Army^  during  each  month 
year. 

from  OBO  to  thiitMn  yean— 1871  to  1883,  inclnsive.] 


Jime. 

Jnly. 

August. 

September. 

1      October. 

November. 

December. 

W.     to  X. 

NE.  toSE. 

W. 

toN. 

W. 

toN. 

W.     to  N. 

W.     to  N. 

W. 

toN. 

W.     to  N. 

W.     to  N. 

W. 

toN. 

W. 

toN. 

W,     toN. 

W,     toN. 

B. 

toS. 

XE    toSE. 

NE.  toSE. 

NE. 

toSE. 

NE. 

to  SB. 

NB.  to  SE. 

SW.  toNW. 

SW. 

toNW. 

NW.  to  NE. 

NW.toNE. 

W. 

toN. 

W, 

toN. 

W.     to  N, 

NW.  to  NE. 

N. 

toE. 

N.      to  E. 

NW.  to  NE. 

W. 

toN. 

W. 

toN. 

SW.  toNW. 

W.     to  N. 

N 

toE. 

NE.   toSE. 

W.     to  N. 

NE, 

to  SB. 

SW. 

toNW. 

SW.  toNW. 

SW.  to  NW. 

NB. 

toSE. 

NE.   toSE. 

W.     to  N. 

W. 

toN. 

w. 

toN. 

W.     to  N. 

W.     toN. 

W. 

toN. 

NW.  to  NE, 

NW.  to  NE. 

W. 

toN. 

w. 

toN. 

NW.toNE. 

NW.toNE. 

W. 

toN. 

N.      to  E. 

W.     to  N. 

W. 

toN. 

w. 

toN. 

W.     to  N. 

£.      to  S. 

w. 

toN. 

W.     to  N. 

NW.toNE. 

w. 

toN. 

w. 

toN. 

1  W.     to  N. 

W.     toN. 

B. 

toS. 

vr.    to  N. 

W.     to  N. 

w. 

toN. 

w. 

toN. 

'  W.     to  N. 

W.     toN. 

JW. 

{e. 

toN. 
toS. 

W.     to  N. 

W.     toN. 

NW.toNE 

w. 

toN. 

W.     toN. 

W.     to  N. 

E. 

toS. 

• 

NE.  toSE. 

N.      to  E. 

NE. 

toSE. 

NE. 

toSR 

NE.  toSE. 

NE.  toSE. 

NE. 

to  SB.* 

W.     to  N. 

W.     to  N. 

W. 

toN. 

W. 

toN. 

W.     to  N. 

W.     to  N. 

W. 

toN. 

NW.toNE. 

N.      toE. 

NW.  to  NE. 

W, 

toN. 

W.     to  N. 

W.     toN. 

W. 

toN. 

Vaiiable. 

58.       to  W.  I 
?N.      toE.    ( 

NW.toNE. 

Varkble. 

NW.  to  NE. 

SB.    toSW. 

SW. 

toNW. 

XE.   toSE. 

W.     toN. 

W. 

toN, 

W. 

toN. 

W.     to  N. 

W.     toN. 

w. 

toN. 

NW.toNE. 

W.     toN. 

W. 

toN. 

W. 

toN. 

W.     to  N. 

W.    toN. 

w. 

toN. 

NW.toNE. 

SW.  toNW. 

W. 

toN. 

W. 

toN. 

SW,  to  NW. 

SW.  to  NW. 

SW. 

toNW. 

NW.toNE. 

N  W.  to  NE. 

W. 

.to  N.  • 

w. 

toN. 

W.     to  N. 

W.     to  N. 

w. 

toN. 

W.     to  N. 

W.     toN. 

W. 

toN. 

w. 

toN. 

W.     toN. 

E.      to  S. 

NE. 

to  SB. 

N.      toE. 

N.      to  B. 

NW.  to  NE. 

8W. 

toNW. 

W.     toN. 

W.     toN, 

W. 

toN. 

N.      toE. 

N.      toE. 

W. 

toN. 

SW. 

toNW. 

SW.  toNW. 

W.     toN. 

SW. 

toNW. 

\V.     to  N. 

W.     to  N. 

w. 

toN. 

w. 

toN. 

SW.  toNW. 

SW.  toNW. 

W. 

toN. 

N.      toE. 

W.     toN. 

NW.toNE. 

w. 

toN. 

W.     to  N. 

SW.  toNW. 

NE. 

toSE. 

NW.toNE. 

NW.t4)NE. 

W. 

toN. 

w. 

toN. 

NW.toNE. 

W.     to  N. 

W. 

toN. 

NW.ioNE. 

W.     to  N. 

W. 

toN. 

1 

w. 

toN. 

W.     to  N. 

SW.  toNW. 

W. 

toN.' 

N.      to  E 

NW.  to  NE. 

W. 

1 
t«N.     1 

w. 

toN. 

i  W.     to  N. 

SW.  toNW. 

W. 

toN. 

•NW.toNE. 

^v.    to  N. 

W. 

toN. 

w. 

toN. 

W.     to  N. 

W.     toN. 

w. 

toN. 

W.     to  N. 

W,     to  N. 

W. 

toN. 

SW. 

toNW. 

W.     to  N. 

W.     to  N. 

w. 

toN. 

NW.toNE 

NW.  to  N"E. 

W. 

toN. 

w. 

toN. 

W.     toN. 

W.     to  N. 

^w. 

toN. 
toS. 

NW.toNE. 

E.      toS. 

W. 

toN. 

SW. 

toNW. 

'  SW.  toNW. 

E.      toS. 

w. 

toN. 

W.    to  y. 

W.     toN. 

W. 

toN. 

w. 

toN, 

W.     to  N. 

W.     toN. 

w. 

toN 

NW.toNE. 

W.     to  N. 

W. 

toN. 

w. 

toN. 

'  SW.  to  NW. 

SW.  to  NW. 

w. 

toN. 

NW.toNE. 

W.     to  N. 

W. 

toN. 

w. 

toN. 

!  W.     to  N. 

SW.  to  NW. 

w. 

toN. 

NW.toNE. 

NW.  to  NE. 

W. 

toN. 

w. 

toN. 

;  SW.  toNw. 

SW.  to  NW. 

vW.toNB. 

N.      to  E. 

N.      to  E. 

W. 

to  N. 

w. 

toN. 

SW.  toNW. 

W.     to  N. 

W. 

toN. 

NW.toNE. 

NW.  to  NE. 

W. 

toN. 

w. 

toN. 

:  SW.  toNW. 

SW.  toNW. 

w. 

toN. 

W.     to  N. 

W.     toN. 

W. 

toN. 

w. 

toN. 

1  SW.  to  NW. 

SW.  toNW. 

w. 

toN. 

NW.  to  NE. 

NW.  to  NE. 

NW.  to  NE. 

NW.toNE. 

'  W.    toN. 

SW.  to  NW. 

SW, 

toNW. 

W.     to  N. 

W.    to  N. 

W. 

toN. 

W. 

toN. 

.  SW.  toNW. 

1  SW.  to  N  W. 

1  w. 

toN. 

NW.toNE. 

NW.  to  NE. 

NW 

.toNE. 

W. 

toN, 

W.    toN. 

NW.  to  NB. 

w. 

toN. 

W.    toN. 

« 

NW.  to  NE. 

S. 

toW. 

W. 

toN. 

i    Variable. 

,  SE.    toSW. 

j    Variable. 

NW.  to  NE, 

N.      to  £. 

NW.toNE. 

1 
NW.toNE. 

1 
8.      toW. 

1 
W.    toN. 

!w 

toN. 

NW.  to  NE. 

B.      to  8. 

W. 

toN.     . 

\  SW 

.  to  NW. 

W.    toN. 

SW.  to  NW. 

1  w. 

toK. 
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Table  showing  the  quadrants  from  which  the  winds  least  likely  to  he  followed  hy  rain 


Stations. 


E^lBTRKX  OULP  8TATXS--Cont'd. 


MoTiile,  Ala 

Montgomery,  Ala. 
Rtarkville,  Miss.*  . 
Yickabarg.  Miss . . 
INew  Orleans,  La.. 


WE8TBKN  OULF  STATES. 

Port  Ends,  La.* 

Shreveport,  La 

Fort  Smllb,  Ark 

LittloRook,  Ark 

Gibson,  Fort,  Ind.  T,» 

lioeme,  Tex,* 

CQrsicana,  Tpx.* 

Decatnr,  Tox.« 


Denison,  Tex.* 

Fredericksbarg,  Tex.» 

Galveston,  Tex 

IndianoUt,  Tex , 

Mason,  Tex.* 

Palestino,  Tex 

PUot  Point,  Tox.» > 

San  Antonio,  Tex.> 


BIO  ORANDK  VALLXT. 

Bmckettville,  Tox.»* 

Brownsville,  Tex 

Cftstroville.  Tex." 

Eagle  Pass,  Tex. '    

Edinbnrg,  Tex." 

Ljtredo,  Tex." 

liio  Gnindo  City,  Tex 

Uvalde,  Tex 

OHIO  YALLBT  ANU  TSmfBeSKB. 

C.^hattanooua.  T»*nn *. . . 

luioxville,  Toun 

Jf  mphis,  Tenn 

Kaahvillo,  Tonu 

Louisvi l!o,  Ky , 

Indianapolis,  Ind 

Ciuciniiuti,  Obio — 

Columbtis,  Obio — 

Morpautown,  W.  Va.' 

Pittsbur;;.  Pa 

LOWBB  I.AKBS. 


Jannary.     .    February. 


SW. 

W. 

SW. 

W. 

W. 


toNW.i  SW.  toNW. 
toN.     I  SW.  toNW. 
toNW.I     Variable, 
to  N.        W.    to  N. 


toN. 


SW.  toNW. 
SW.  toXW. 
SE.    toSW. 
SW.  toNW. 
SW.  to  NW. 

Variable. 
SW.  to  NW. 
SW.  toNW. 

SW.  toNW. 

SW. 


SW. 

SW. 

SW. 

SW. 

E. 

SW. 


SW. 
SW. 

s. 
s. 


toNW. 

toNW. 

toNW. 

toNW. 

toKW. 

toS. 

toNW. 


toNW. 
toNW. 
to  W. 
toW. 


SW.  tolfW. 


SW. 

8. 

SW. 


W. 

E. 

W. 

W. 

W. 

X. 

w. 

NW. 

W. 

NW. 


toVW. 

toW. 

toNW. 


toy. 

toS. 

toN. 

toN. 

toN. 

toE. 

toN. 

to  KB. 

toN. 

toNE. 


W.    to  X. 


SW.  to  NW. 
SW.  toNW. 

Variable. 
SW.  toNW. 
SW.  to  NW. 
SW.  to  NW. 
W.     to  N. 
SW.  to  NW. 

SW.  to  NW. 

NE. 

SW. 

SW. 

SW. 

W. 

SW. 

SW. 


Bnffalo.  y  T NW.toNE 

Oswt'KO,  N.  T N.     toE. 

Kocbestcr,  N.  Y N.     to  E. 

Erie,  l\t I  X.     toE. 

Cleveland,  Obio :  XW.toNE. 

Sandnskv,  Ohio '  N W.to  NE. 

Toledo,  Ohio '  NW.UiNE. 


Detroit,  Mich. 


UPPXB  LAKB8. 


Alpena,  Mich 

Bscanaba.  Mich 

Grand  Haven.  Mich  .. 
Mackinaw  City,  Mich. 

Marquette,  Mich 

Port  Huron,  Mich  . . . . 

Champaieu,  HI.' 

ChicaKcIXl  

Milwaukee,  Wis 

Bolutb,  Minn 


NW.to  XE. 


In.   toB. 

I  NE.  toSE. 
I  NW.to  NE. 
,  N^V.toXE. 

,;  NB.  toSE. 

i  NW.to  NB. 
.  SW.toNW. 
,  N.     to& 

.'  N.     toB. 
E.     to  8. 


1  Sti^tion  closed  June  15, 1883. 
<  Station  closed  March  81,  1883. 
*  Station  closed  May  13, 1882. 


teSE. 

toNW. 

to  NW. 

toNW. 

toN. 

toNW. 

toNW. 


SW.  to  NW. 
SW.  to  NW. 
S.       to  W. 
SW.  toNW. 

SW.  toNW. 

SW.  to  NW.j 
S.  to  \V.  , 
SW.  toNW.' 


N. 

E. 

W. 

W. 

W. 

NW 

^W. 

NW 

W. 

NW. 


toE. 

toS. 

toN. 

toN. 

toN. 

toNE. 

to  SE. 

toNE. 

toX. 

to  NE. 


NW.to  NE. 
X.  to  E. 
NW.t4»NE. 
N.  to  K. 
N.  to  E. 
N.  toE. 
W.  toN. 
NW.toNE. 


N.     toE. 
SW.  to  NW. 
NW.toNE. 
NW.toNE. 

N.     toB. 

NW.toNE. 
SW.  to  NW. 
NW.toNE. 
NW.toNE. 
B.     toS. 


March. 


W.  toN. 
W.  to  N. 
Variable. 
W.  toN. 
W.    toN. 


NW. 

SW. 

NW. 

SW, 

SW. 

S. 

SW, 

NW. 


to  XE 
to  XW. 
toXE. 
toXW. 
to  NW. 
to  W. 
toNW. 
to  NE. 


SW,  toNW. 


SW. 

SW. 

SW. 

SW. 

XW. 

SW. 

SW. 


toNW. 

toNW. 

toNW. 

to  NW. 

toNE. 

toNW. 

toXW. 


S.      to  W. 
SW.  to  NW. 
SW.  to  NW. 
SW.  to  NW. 

SW.  to  NW. 

SW.  to  XW. 
S.      to  W. 
SW.  to  XW. 


N. 
W. 

w. 

SW. 

w. 
w. 

NW 
W. 

N. 
W. 


• 
toE. 
toX. 
toN. 
toNW. 
toN. 
toN. 
toNE. 
t^>N. 
U)E. 
toX. 


NW.toNE. 
N.     to  K. 
X.     toE. 
N.     to  E. 
XW.toXE. 
NW.to  NE. 
W.    to  N. 
NW.toNE. 


NW.toNE. 
SW.toNW. 
NW.toNE. 
N£.  to  SB. 

N.     toB. 


W. 
W. 
W. 
W. 
B. 


toN. 
toN. 
toN. 
toN. 
toS. 


ApriL 


W,    to  N. 
W.    to  X. 
NW.toNE. 
W.    toN. 
W.    toN. 


NW. 

W. 

W. 

W. 

SW. 

S. 

SW. 

N. 


toXE. 

toX. 

toN. 

toN. 

toNW. 

toW. 

toNW. 

toB. 


SW.  to  NW. 

N.     toB. 
W.     to  N. 
SW.  to  NW. 
SW.  to  NW. 
NW.  to  NE. 
SW.  to  NW. 
SW.  toNW. 


SW.  to  NW. 
SW.  to  NW. 
SW.  to  NW. 
SW.  to  NW. 


May. 


W. 

W. 

XW. 

NW. 

W. 


NW. 
NW. 

XW. 

w. 

XW. 

SW. 

SW. 

w. 
w. 


toN. 

toN. 

toNK. 

toNE. 

toX. 


toNE. 

toNE, 

to  NE. 

toN. 

toXE. 

toXW. 

loXW. 

toN. 

toN. 


W.  to 
SW.  to 
SW.  to 
NW.  to 
W.  to 
SW.  to 
SW.  to 


N. 

NW. 

NW. 

NE. 

N. 

XW. 

NW. 


SW.  to  NW. 
W.    toN. 
SW.  to  NW. 
S.       to  W. 


SW.  to  NW.I     Variable. 


SW.  to  NW. 

W.     to  N.     I 
W.    to  N.     . 


W.    toN. 
£.     to  S. 
W.    toN. 
W.    toX. 
W.    toX. 
W.    toX. 
NW.toNE. 
W.    toN. 
NW.toNE. 
N.     to  E. 


SW.  to  NW. 
SW.  to  XW. 
W.    toN. 


W. 
SW. 
XW. 
XW. 

w. 

XW. 

w. 
w. 


toN. 

to  XW. 

toXE. 

toNE. 

toX. 

toNE, 

toX. 

toN. 


a    tow. 

SW.toNW. 
W.    toN. 
S.      toW. 

S.      toW. 

SW.toNW. 
W.    toN. 
W.    toN. 
W.    toN. 
B.     toS. 


NW. 

£. 

W. 

W. 

NW. 

NW 

NW. 

NW. 

NW. 

N. 


to  NE, 

t*)S. 

toX. 

toN. 

toXE. 

to  XE. 

to  NE. 

toXE. 

toXE. 

toE. 


W.  toN. 
N.  toE. 
X.  to  E. 
X.  to  E. 
W.  toX. 
XW.to  XE. 
NW.to  XE. 
W.    toX. 


NW.toNE. 
SW.  to  XW. 
W.    toN. 
NW.to  NB. 

SW.toNW. 

SW.toNW. 
W.    toN. 
W.    toN. 
W.    toN. 
X.     toS. 


«  Station  closed  July  28, 1880. 

*  Station  closed  October  81, 1881. 

•  Station  closed  September  10, 1883. 
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or  9naw  are  observed  to  blow  at  atatione  of  the  Signal  Service,  ^"C. — ContinuAd. 


Juno. 

J11I7. 

Angnst. 

September. 

• 

October. 

Korembflr. 

December. 

NW.toNE. 

W.    toN. 

W.    toN. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

K.      lo  E. 

N.     to  E. 

NW.  to  NE. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

W.    to  N. 

X.     toB. 

NW.to  NB. 

NW.toNB. 

SW.  to  NW. 

N.     toE. 

SW.  toNW. 

SW.  toNW. 

NW.toNB. 

N,     toB. 

N.     toB. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

W.    toN. 

W.    toN. 

NW.toNB. 

NW.toNB. 

W.    toN. 

SW.  to  NW. 

SW.  to  NW. 

W.     toN. 

NW.toNB. 

W.    toN. 

NW.toNB. 

SW.  to  NW. 

NW.toNB. 

SW.  toNW. 

SW.  to  NW. 

W.    toN. 

NW.  to  NE. 

W.     toN. 

SW.  to  NW. 

NW.  to  NE. 

SW.  to  NW. 

SW.  toNW. 

UW.  to  NE. 

N.      toE. 

SE.    toSW. 

Variable. 

NW.toNE. 

SW.  toNW. 

NW.toNE. 

NE    toSE. 

W.    toN. 

W.    toN. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

W.     to  N. 

NW.toNE. 

W.    toN. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW.  1 

SW.  to  NW. 

SW.  toNW. 

Variable. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW.  ' 

SW.  to  NW. 

SW.  toNW. 

W.    toN. 

W.    toN. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

W.    toN. 

W.    toN. 

NW.toNE. 

SW.  toNW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

^'W.toNE. 

W.    toN. 

JNE.   toSE.^i  w     toN 

SW.  toNW. 

S.      toW. 

SW.  to  NW. 

NW.  to  NE. 

NVV.toNE. 

SW.  toNW.   SW.  toNW. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

W.    toN. 

W.    to  N.        SW.  to  NW. 

W.     to  N. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  N W. 

W.    toN. 

W.     to  N.        SW.  to  NW. 

S W.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

SW.  to  NW. 

Variable.     '  SW.  to  NW. 

SW.  toNW. 

S.      to  W. 

W.    toN. 

XW.toKE. 

NW.toNE. 

NW.ioNE.     SW.  toNW. 

SW.  to  NW. 

W.    toN. 

SW.  to  NW. 

SW.  to  NE. 

Variable. 

SW.  toNW.   SW.  toNW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW, 

SW.  toNVV. 

1 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

W.    toN. 

1 
1 

W.    toN. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

&      toW. 

SB.   toSW. 

SW.  to  NW. 

SW.  to  NW.' 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.  to  NW, 

N.     toE. 

NW.  to  NB. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

8.      toW. 

S.      to  W. 

NW.to  NE. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

S.      to  W. 

S.      toW. 

S.      toW. 

Variable. 

YariAble. 

SW.  toNW.J^^'  j^j^^^ 

Variable. 

8.      toW. 

SB.   to8W. 

SW.  toNW. 

SW.  to  NW. 

SW.  to  NW.   S.      to  W. 

SW.  to  NW. 

8.      to  W. 

8.      toW. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW.l  SW.  toNW. 

SW.  toNW. 

8.      toW. 

&      toW. 

SW  toMW. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

NW.toNB. 

N.     toB. 

W.    toN. 

SW.  toNW. 

W.     toN.   • 

W.     toN. 

SW.toNW. 

W.    toN. 

E.     toS. 

E.     toS. 

W.     toN. 

E.      toS. 

B.      toS. 

W.    toN. 

N.     toE. 

N.     toE. 

E.     toS. 

SW.  toNW. 

W.     toN. 

SW.  toNW. 

W.    toN. 

NW.toNB. 

NW.toNB. 

N.     toE. 

W.     toN. 

NW.toNB. 

SW.  toNW. 

SW.toNW. 

N.     toB. 

N.     to  E. 

NW.toNB. 

N.     toB. 

NWtoNB. 

SW.  toNW. 

W.    toN. 

N.     toE, 

NE.  to  SE. 

NW.toNB. 

W.     toN. 

N.      toB. 

W.     toN. 

W.    toN. 

N.     toB. 

N.     toE. 

NW.toNB. 

N.     toB. 

NW.toNB. 

W.     toN. 

W.    toN. 

N.     toE. 

N.     to  E. 

NW.toNB. 

NW.toNB. 

W.     to  N. 

NW.toNB. 

NW.toNB. 

N.     toE. 

NE.  toSE. 

N.     toE. 

W.     to  N. 

NE.  to  SB. 

W.     toN. 

NW.toNB. 

N.     toE. 

NE.  to  SB. 

N.     toE. 

W.     toN. 

N.      toE. 

N.      toB. 

NW.toNB. 

NW.toNB. 

NW.toNB. 

W.    toN. 

NW.toNE. 

NW.toNR 

NW.toNB. 

NW.toNB. 

K.     toE. 

N.     toE. 

1  N.     toE. 

N.      to  B. 

N.      toB. 

N.      toB. 

N.     toB. 

N.     toB. 

N.     to  B. 

'  N.     toE. 

N.      toB. 

NW.toNB. 

N.      toB. 

N.     toE. 

N.     toB. 

NW.toNB. 

N.     toR 

N.      toE. 

N.      toB. 

N.      toB. 

N.     to  B. 

NW.to  NB. 

N.     toE. 

SW.  to  N W. 

NW.toNE. 

N  W.  to  NB. 

NW.toNB. 

NW.toNE. 

W.    toN. 

NE.  toSE. 

NW.toNE. 

N.      toE. 

NW.toNB. 

N.      toB. 

N.     toE. 

NW.to  NB. 

NW.toNB. 

W.    toN. 

NW.toNB. 

NW.toNE. 

W.     toN. 

W.    toN. 

W.    toN. 

VV.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

NW.toNB. 

NW.toNB. 

NW.to  NB. 

N.     toE. 

NW.toNE. 

N.      toB. 

N.      toE. 

N.      toB. 

N.    toB. 

NW.to  NE, 

NW.to  NE. 

NW.toNE. 

SW.  toNW. 

N.      toB. 

NB.  to  SB. 

NB.  toSB. 

NW.to  NE. 

NW.toNB. 

W.    toN. 

NW.toNB. 

NWtoNB. 

NW.toNB. 

NW.toNE. 

NE.  to  SB. 

NW.toNB. 

SE.  tobW. 

W.     toN. 

NW.toNK 

N.      toB. 

N.     toB. 

'N.     toE.     > 

:sw.toNw.: 

NW.to  NE. 

N.     toB. 

N.      toB. 

N.      toB. 

N.      toE. 

N.     toE. 

W.    toN. 

W.    toN. 

W.    toN. 

N.     toB. 

N.      toB. 

NW.toNB. 

N.     toE. 

NW.to  NE. 

N.     toE. 

NW.toNE. 

NW.toNB. 

W.     toN. 

NW.toNB. 

N.     toS. 

W.    toN. 

NW.toNB. 

W.    toN. 

W.     toN. 

W.     toN. 

N.      toB. 

NW.toNB. 

W.    loN. 

NW.to  NE. 

NW.toNB. 

W.     toN. 

N.      to  E. 

N.      toE. 

N.     toB. 

B.     toS. 

E.     toS. 

E.     toS. 

B.      toS. 

W.     toN. 

B.      toS. 

B.     toS. 

'  station  closed  Febra.iry  25,  1883. 

•  Station  closed  April  15, 1882. 

•  Station  closed  March  31«  1881. 


'*  Redaced  to  third-class  station  December  18, 1882. 

«^  Station  olosod  March  29, 1882. 

M  Reduced  to  third-class  station  Febi-uary  12, 1881. 
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Table  showing  the  quadrants  from  which  the  tvinds  least  likely  to  he  followed  by  rain 


Stations. 


UPPBB  MISaiBBIPri  TALLBT. 


Saint  Paul,  Mfnn . . , 

La  Crobse,  Wia 

Madiflon,  Wis.* 

DaTeoport,  Iowa  ... 
Dea  MoinpH,  Iowa  .. 

Dubuque.  Jowa 

Keokuk.  Iowa 

Cairo,  Jll 

Spriiis;field,  111 

Saint  Louis,  Mo 


MIBBOUBI  YALLBT. 


Spriugfleld,M" .«..-. 
Leaven  worth,  Kans. 

Omaha.  Nebr 

Bennett.  Fortf  Dak. . 

Huion,  Dak 

Yankton,  Dak 


BXTREMB  K0BTHWB6T. 

Breckenridge,  Minn.' i  S.      toW. 


January. 


S.      toW. 
SW.toNW. 
NW.toNE. 
W.    t*)N. 
SW.toNW. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 


W.    toN. 
SW.  to  JTW. 
SW.toNW. 
8E.  toSW. 
8.      to  W. 
S.      toW. 


Mooi  head,  Minn 

Saint  Yincent.  Minn.. 

Bismarck,  Dak 

Bnlord,  Foit.,  Dak  — 
Stovensou,  Fort,  Dak.' 


SW.toNW. 
N.     to  E. 
S.      to  W. 
£.     toS. 
S.      toW. 


NOBTHBBN  SLOPE. 


Assinaboine,  Fort,  Mont 
Benton,  Fort,  Mont 


E. 
SE. 


Bmings.Mont.* ;|^-    ^^f;   } 

Coflter,  Fort,  Mont N. 

Helena,  Mont !  NE. 


Keoph,  Fort,  Mont.« NE. 

Maeinni^  Fort,  Mont -E. 

Poplar  River,  Mont E. 

Shaw,  Fort,  Mont E. 

Virginia  City,  Mont." 

Deadwood,  Dak i  E. 

Chevenne,  Wyo .1  E. 

Wawhakie,  Fort,  Wyo.» |  NE. 

North  Platte,  Nebr  * i  S. 


toS. 

toSW. 

toN. 

toS. 

toE. 

toSE. 

toSE. 

toS. 

toS. 

toS. 


NW.toNE. 

toS. 
to  8. 
toSE. 
toW. 


MIDDLE  SLOPE. 


Denver,  Colo 

West  Las  Animas,  Colo. 
Dodge  City,  Eans 

Elliott,  Fort,  Tex 


NE.  to  SE. 
8.  toW. 
S.      to  W. 


February. 


Miurch. 


SOUTUBBN  SLOPS. 

Sai,  Foit, Ind. T 

Coleman  City,  Tex.* 

Concho.  Fort.  Tex 

Davig,  Fort.  Tex 

Griflin,  Fort,  Tex. * 

Ilenrlotta,  Tex.  * 

Jacksboiough,  Tex.' ... 

*  McKavctt,  S^ort,  Tei.». . 

Stockton,  Fort.  Tex» 


BOUTIIERN  PLATBAU. 


LaMe8Ula,N.  Mex.* 
Santa  F6,N.Mex.'.. 


SW.  to  NW. 
S.      to  W. 
SE.    toSW. 
E.      to  S. 
SW.  to  NW. 
SW.  to  NW. 

Variable. 
SW.  to  NW. 
S.      to    W. 


S.       to  W. 
W.     toN. 


1  Station  closed  March  31, 1883. 

'  Station  closed  Ju^o  15,  1883. 

■  Station  closed  November  30, 1880. 


8.  to 
SW.to 
W.  to 
W.  to 
S.  to 
SW.to 
S.  to 
SW.to 
SW.to 
W.    to 


W. 
NW. 

N. 

N. 

W. 

NW. 

W. 

NW. 

NW. 

N. 


5N.     toE.    >'  T,. 
is.      toW,  5i  ^' 


W.    toN. 
SW.toNW. 
SW.  to  NW. 
S.      to  W. 
8.      toW. 
8.      toW. 


8.      toW. 

SW.toNW. 
N.     toE. 
8.      toW. 
SW.toNW. 
N.     toS. 


£.     toS. 

NW.toNE. 

B.     toS. 

NE.  toSE. 
NE.  to  SB. 
E.  to  S. 
NE.  toSE. 
S.  to  W. 
£.     to  8. 

N.     toE. 

E.     toS. 
8.      toW. 
SE.  to8W. 
S.      toW. 


SW.toNW. 

Variable. 

SW.toNW. 

toS. 


SW.  to  N W. 
SW.toNW. 
SW.  Ui  NW. 
E.     to  S. 
S.       to  W. 
SW.  to  NW. 
W.    toN. 
KWtoNE. 
Variable. 


a    tow. 

NE.  to  SE. 


SW.to 
SW.to 
W.  to 
W.  to 
SW.to 
SW.  to 
SW.to 
W.  to 
S.  to 
W.    to 


NW. 
NW. 

N. 

N. 

NW. 

NW. 

NW. 

N. 

W. 

N. 


W. 

SW. 

s. 
s. 

8. 
S. 


toN. 

toNW. 

toW. 

toW. 

toW. 

toW. 


8.      toW. 

SW.  toNW. 
SW.toNW. 
SW.toNW. 
8.      toW. 
8.      to  W. 


E.  to  8. 
E.  to  8. 
SB.   toSW. 


NE. 

NE. 

E. 

£. 

N. 

£. 


toSE. 
toSE. 
to  8. 
to  8. 
toE. 
to  8. 


£.     to& 


E. 
£. 

8. 
8. 


to& 
to  8. 
toW. 
toW. 


SE.   toSW. 

Variable. 
S.      to  W. 

SE.  toSW. 


SW. 
SW. 
SW. 
SW. 
SW. 
SW. 
SW. 
SW. 
W. 


N. 

N. 


toNW. 
toNW. 
toNW. 
toNW. 
to  NW. 
to  NW. 
toNW. 
toNW. 
toN. 


toE. 
toE. 


SW.to 
SW.  to 
SW.to 
W.  to 
W.  to 
W.  to 
W,  to 
W.  to 
SW.to 
NW.to 


NW. 
NW. 
NW. 

N. 

N. 

N. 

N. 

N. 

NW. 

NE. 


W.    toN, 
SW.  toNW. 
SW.toNW. 
S.      to  W. 
SW.  to  N  W. 
S.      toW. 


8.      toW. 

SW.toNW. 
S.      to  W. 
SW.toNW. 
8.      toW. 
SW.toNW. 


£.     to  8. 

SB.   toSW. 

SE.   toSW. 

8.  toW. 
NE.  toSE. 
S.      toW. 

Variable. 

Variable. 

E.   to  a 

NW.toNE. 

£.    to  a 

8.      toW. 
N.     toE. 
8.      toW. 


E.     to  a 
NW.to  NE. 
SW.toNW. 

SW.toNW. 


SW.to 
SW.to 
W.  to 
W.  to 
W.  to 
W.  to 
SW.to 
NW.to 
N.  to 
NW.to 


SW. 

SW. 

N. 

SW. 

SW. 

SW. 

N, 

SW. 

SW. 


toNW. 

toNW. 

toE. 

toNW 

toNW. 

toNW. 

toE. 

to  NW. 

toNW. 


NW.  to  NE, 
N.     to  £. 


NW.' 
NW. 
N. 

N. 

N. 

N. 

NW. 

NE. 

£. 

NE. 


N.     toE. 
SW.toNW. 
SW.toNW. 
S.      to  W. 
S.      to  W. 
W.    toN. 


NW.toNE. 

N.     to  E. 
SW.toNW. 
8.      toW. 
W.    toN. 
SW.  to  N W. 


E.    to  a 

SE.   toSW. 

W,    toN. 

S.  to  W. 
NE.  to  SE. 
S.  to  W. 
Variable. 
S.  to  W. 
SE.  toSW. 

toE. 


N, 

W. 

s. 

SE. 


toN. 
to  W. 
toSW, 
SW.toNW. 


SE.   toSW. 
S.      to  W. 
W.    toN. 

SW.toNW. 


SW.to 
SW.  to 
SW.to 
W.  to 
NW.to 
W.  to 
NW.to 
W.  to 
SW.to 


NW. 
NW. 
NW. 

N. 

NE. 

N. 

NB. 

N. 

NW. 


Variable^ 
N.     toB. 


*  Station  closed  June  24,  1883. 

>  Station  dosed  November  18, 1860. 
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or  $now  are  observed  to  blow  at  atatioM  of  the  Signal  Servioe,  fc. — ContiDoed. 


Jane. 

July. 

Ang^st. 

September. 

Ootober. 

November. 

December. 

NW.toNB. 

N.     toB. 

NW.toNE. 

W.    toN. 

N.     toB. 

NW.toNE. 

a     toW. 

N.     toE. 

N.     toE. 

SW.toNW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

8 W.  to  NW. 

NW.toNB, 

tfW.toNE. 
W.    toN. 

SW.toNW. 

W.     toN. 

8W.  to  NW. 

W.     toN. 

NW.toNE. 

MWtoNE. 

W.    toN. 

NW.  to  NB. 

W.     to  N. 

NW.toNB. 

NW.toNE. 

NW.foNJ. 

NW.toNB. 

W     toN. 

NW.  to  NB. 

NW.toNB. 

SW.  to  NW. 

SW.toNW. 

N.     to£. 

W.    toN. 

NW.toNE. 

N.     toB. 

8W.  to  NW. 

N.      to  E. 

NW.toNE. 

W.    toK. 

NW.toNB. 

S W.  to  N W. 

N  W.  to  NB. 

W.     toN. 

NW.toNB. 

a     to  W. 

W.    loN. 

NW.toNE. 

W.    toN. 

W.     to  N: 

N.     to  B. 

W.     to  N. 

SW.toNW. 

N.     toE. 

NB.  toSB. 

W.    toN. 

W.     to  N. 

NW.  to  NB. 

W.     to  N. 

W.    toN. 

NW.toNB. 

W.    toN. 

NW.toNB. 

N.      to  B. 

W.     toN. 

8W.  to  NW. 

SW.toNW. 

W.    toN. 

W.    toN. 

NE.  to  SB. 

SW.  to  NW. 

8W.  to  NW. 

NW.  to  NB. 

SW.toNW. 

8W.  toNW. 

SW.toNW. 

SW.toNW.    N.      toB. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

SW.  toNW. 

SW.toNW. 

SW.  toNW. !  SW.  to  NW. 

8W.  to  NW. 

SW.  to  NW. 

SW.toNW. 

S.      to  W. 

8.      toW. 

S.      to  W.       8.       to  W. 

SW.  to  NW. 

8.      to  W. 

8.      toW. 

SW.tt.NW. 

S.      toW. 

S.      toVV.       8.       to  W. 

SW.  to  NW. 

8.      to  W. 

8.      toW. 

W.    to  N. 

W.    toN. 

SW.toNW. 

SW.  to  NW. 

8.       to  W. 

8.      to  W. 

8.      toW. 

NW.toNE. 

SW.toNW. 

SW.toNW. 

8.       to  W. 

N.     toB. 

(S.      to  W.  > 
\S.     toB.    \ 

N.     toB. 

W.    toN. 

S.      toW. 

8.      toW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

W.    toN. 

N.     toB. 

N.     toB. 

NW.  to  NB. 

8.       to  W. 

N.      toB. 

N.     toE. 

SW.toNW. 

S.      toW. 

NW.toNE. 

8.       to  W. 

a      to  W. 

8.      to  W. 

a     toW. 

W.    toN. 

NW.toNB. 

vS.      toW. 

SB.    to  SW. 

SB.    to  SW. 

SB.    to  SW. 

SB.  toSW. 

W.    toN. 

S.      to  W. 

SW.toNW. 

B.       to  W. 

SB.    to  SW. 

NB.  to  SB. 

SB.  toSW. 

SB.  toSE. 

NE.  toSE. 

SW.toNW. 

N  W.  to  NB. 

(B.      to  8.     ? 
W.     toN.    } 

B.     toa 

B.    toa 

E.      toS. 

£.     to& 

SB.  toSW. 

E.      to  8. 

B.      to  8. 

B.     to  a 

B.    to  a 

W.     to  N. 

£.     to  S. 

SB.   toSW. 

8.       toW. 

SB.    to  8W. 

SB.    toSW. 

B.    to  a 

a    to  w. 

N£.  to  BE. 

NB.  to  SB. 

NB.  to  SB. 

N.      toB. 

NB.  to  SB. 

NB.  to  SB. 

NB.  to  SB. 

S.      toW. 

£.     to  8. 

SB.   toSW. 

SB.    to  SW. 

SB.    to  SW. 

NB.  to  SB. 

B.    toa 

£.     toS. 

E.     to  8. 

Variable. 

SB.    to  SW. 

B.      to  8. 

B.     to  a 

B.    toa 

S.      to  W. 

E.     toS. 

SW.toNW. 

8.       to  W. 

N.      to  B. 

B.      to  a 

8.      toW. 

a£.  tosw. 

NW.toNE. 

SB.   toSW. 

SB.    to  SW. 

B.      to  & 

B.    to  a 

E.    to  a 

N.     toE. 

N.     toE. 

SB.   toSW. 

5B.      to  S.     ^ 

>w.    to  N.   : 

NB.  to  SB. 

N.      toE. 

NB.  to  SB. 

SW.toNW. 

£.     to  8. 

W.    toN.        NE.   toSE 

B.      to  8.         B.      to  8. 

B.    toa 

SW.toNW. 

8W.  toNW. 

N.     toB.        NB.   to  SB. 

B.      to  S.         NB.  to  SB. 

£.    toa 

SB.   toSW. 

N.     toB. 

Variable.       8.       to  W. 

N.      to  E. 

NW.  to  NB. 

NB.  toSE. 

SW.toNW. 

SW.toNW. 

SW.toNW. 

S.       to  W. 

SW.  to  NW. 

8.       to  W. 

RK.   toSW. 

S.      toW. 

8.      toW, 

S.      toW. 

SB.    to  SW. 

8.       to  W. 

8.       to  W. 

8.      toW. 

SW.toNW. 

W;    toN. 

8.      toW.     1      Variable. 

SW.  to  NW. 

Variable. 

SE.   toSW. 

W.    10  N. 

SW.toNW. 

SW.toNW.    SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

8W.  toNW. 

W.    toN. 

W.    toN.      ,  W.     toN. 

SW.  to  NW. 

a      to  W. 

SW.toNW. 

SW.toNW. 

SW.  to  NW. 

1 
SW.toNW.  i  SW.toNW. 

W.    toN. 

SW.  to  NW. 

SW.toNW. 

W.    toN. 

W.    toN. 

1  W.     to  N.        SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

8W.  to  NW. 

SW.  to  NW. 

W     toN.        W.     toN. 

SW.toNW. 

a     tow. 

'  SW.toNW. 

NW.toNB. 

W.    toN. 

SW.  to  NW. 

E.      to  S. 

W.    toN. 

B.    to  a 

Variable. 

SW.toNW. 

SW.toNW. 

SW.  to  NW. 

SW.  to  NW. 

;  SW.  to  NW. 

S W.  to  NW. 

SW.  to  NW. 

8W.  to  NW. 

SW.  to  NW. 

1  SW.  to  NW. 

SW.  to  ?JW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

W.    toN. 

SW.toNW.  1  SW.toNW. 

'  SW.  to  NW. 

a     to  w. 

S W.  to  NW. 

NW.toNB. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

i  SW.toNW. 

SE.    toSW. 

W.   toN. 

W.    toN. 

W.    toN. 

1  W.    to  N. 

! 

S.      toW. 

1 

1  W.     to  N. 

a     toW. 

SK  to  SW. 

N.      to  E. 

N.     toB. 

N  W.  to  NE. 

SB.    toSW. 

NW.toNB. 

Variable. 

Variable. 

NW.toNE. 

N.     toB. 

SW.  to  NW. 

N.      toB. 

W.    toN. 

W.     toN. 

Variable. 

*  Stetion  closed  Aagast,  1883. 
'SUtion  closed  April  14»  1882. 


■  Station  oloeed  Febmarr,  1883. 
•  Station  dosed  August  0, 1882. 
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Table  showing  the  quadranU  from  which  the  winds  least  likely  to  he  followed  by  rain 


Stfttlons. 


SOUTHBBN  FI.A.TBAU— Cont'd. 


SUver  CitT.N.  Mez.>. 

Socorro,  N.  Mox.  • 

£1  Paso,  Tex 

Apaohe,  Fort,  Aris... 
Burkes,  Ariz.  ■ 


Florence,  Aria.' 


Januarj. 


KB.  toSB. 
KB.  to  SB. 
SB.    toSW. 
NW.toNB. 
NW.toNB. 


KB. 


to  SB. 


SB.  toSW. 
NW.  to  NB. 
NW.toNB. 


Grant,  Fort,  Ariz 

rhcenix,  Ariz.  ^ 

Preecott,  Ariz 

Thomas,  Fort,  Ariz I  NB,  to  SK 

Tacson,  Ariz. « '  NW.toNB. 

Verde,  Fort,  Ariz.  • NB.  to  SB. 

WickeDbnrg,  Ariz.' NW.toNB. 

Yuma, Ariz i  NW.toNB. 


Febmazy.         IC^eh. 


MIDDLB  PLATBAU. 


Pioche,  Nov.  • 

Wianemacca,  Not.  * . 
Salt  Lake  City,  Utah. 


NOBTHKBIC  FLATBAU. 


Missoula,  Fort,  Mont.*. 

Boise  City.  Idaho 

Eagle  Bock,  Idaho*. . . . . 

Lewiston,  Idaho 

TJmatilbfc/preg.  • 

Dayton,  Wash.  T 

Spokane  Falls,  Wash.  T. 


NOBTH  PACIFIC  OOAOT. 


Canby,  Fort>  Wash.  T.  •. . . . 

Olympia,  Waah.  T 

Tatoosh  Island,  Waah.  T.  >* 

Portland,  Oreg 

Bosebnrg,  Oitsg 


MIDDLE  PACIFIC  COAIT. 


Cape  Mendocino,  Gal. 


Bed  Bluff,  Cal 

Saoratnento,  Cal — 
San  Francisco,  Cal 


SOUTH  PACIFIC  OOABT. 

Cainpo,CaL"  

Los  Angelea,  Cal 

San  Diego^Cal 

Vlaalia,CaL» 


NB.  to  SB. 
(B.      toS.    ) 
{W.     to  N.  5 

N.     toB. 


B.      toS. 
N.     toB. 
NB.  to  SB. 
Variable. 
NW.toNB. 
NB.  toSB. 
B.      toS. 


NB.  to  SB. 


NW.toNB. 
NW.toNB. 


NB.  to  SB. 
NK.  to  SB. 
SB.   toSW. 
NW.toNB. 
N  W.  to  NB. 

NW.toNB. 

SW.  to  NW 
NW.  to  NB. 
NW.toNB. 
NB.  to  SB. 
N.     toB. 
N.     to  B. 
NW.toNB. 
SW.  toNW. 


N.  toB. 
W.  toN. 
NW.toNB. 


W.    toN. 
NW.toNB. 
NB.  to  SB. 
NW.toNB. 
NW.toNB. 
N.     toB. 
W.    toN. 


N.     toB. 
N.     toB. 
SB.    toSW. 
W.     toN. 
Variable. 

W.    toN. 


N. 

NB. 

NW. 

N. 

NW. 

N. 

NW. 

N. 


toB. 

to  SB. 

toNB. 

toE. 

toNB. 

toE. 

toNB. 

toB. 


NW.toNB. 


jN. 


toE.   ) 
toW.5 

N.     toB. 
NW.toNB. 
N.      to  B. 


NW.toNB. 

W.    toN. 

NW.  to  NB. 
S.      toW. 


NW.toNB. 
NW.toNB. 


N.     toB. 

NW.toNB. 
NW.toNB. 
N.     toB. 


NW.toNB. 

W.    toN. 

NW.toNB. 
NW.toNB. 


NB.  to  SB. 
NB.  to  SB. 
N.     toB. 


N.      toB. 
NW.toNB. 
NB.  to  SB. 
SB.    toSW. 
N.      toE. 
NW.toNB. 
NW.toNB. 


NB.  to  SB. 


N.     toE. 
NB.  toSB. 


Variable. 

N.      toB. 

NW.toNB. 

NW.toNB. 


NW.  to  NB. 

NW.toNB. 

N.     toB. 
W.    toN. 


ApriL 


NW.  to  NB. 
W.    toN. 
NB.  toSE.^ 
NW.toNBT 
N.     toB. 

NB.  toSB. 


N. 
NB. 
NW. 
NB. 

N. 
N. 

N. 
NB. 


toB. 
to  SB. 
toNB. 
to  SB. 
toB. 
toB. 
toB. 
to  SB. 


NB.  to  SB. 

B.     to  a 
&      toW. 


B.      to& 
NB.  to  SB. 

NB.  to  SB. 
NW.toNB. 
SB.    toSW. 
N.     toB. 
W.    toN. 


NB.  to  SB. 


N.     toB. 
KB.  to  SB. 


a     toW. 

NW.toNB. 

NW.toNB. 
N.     toB. 


NB.  to  SB 

NW.toNB. 

NB.  to  SB. 
N.     toB. 


M»y. 


NB.  to  SB. 
SW.  toNW. 
W.  toN.  . 
W.  toN. 
Variable. 

Variable. 

NB.  to  SB. 

Variable. 
SW.  to  NW. 
SW.  to  NW. 
NW.toNB, 
NW.toNB. 

Variable. 
No  precipi- 
tation. 


NB.  to  SB. 

B.     to& 
N.     toE. 


NB.  toSB. 
N.     toB. 
NB.  to  SB. 
N  W.  to  NB. 
B.      toS. 
NW.toNB. 
W.    toN. 


NB.  to  SB. 


N.     toB. 
NB.  to  SB. 


N.     toB. 

N.     toB. 
NW.toNB. 
N.     toB. 


B.      to& 

NW.toNB. 

N.     toB. 
KB.  to8& 


>  Station  doaed  Maroh  81. 1888. 

*  Station  doaed  May  2^  1881. 

*  Station  oloaed  DooMnber,  1888. 


^Changed  to  tblzd-elata  atatiim  Daoember  81. 

1881. 
•  Btetion  oloaod  Jmia  1M888. 
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or  snow  are  observed  to  blow  at  statione  of  the  Signal  Service,  ^o. — Continned. 


Jane. 


N.     toE. 
SW.  to  NW. 
8W.  to  KW. 
SB.   toSW. 
No  preoipi* 

tatioB. 
No  predpl^ 

tat  ion. 
NW.  to  NB. 

YarUble. 
NW.toNB. 
NW.toNB. 
NW.  to  NB. 
NW.toNB. 
SW.  to  NW. 

Yarlable. 


NS.  to  SB. 
B.     toS. 
S.     toW. 


July. 


N.     to  B. 
NE.  to  SB. 
SB.    toSW. 
NW.  to  NB. 
NW.  to  NE. 

NW.  toNE. 


NE. 

N. 

NB. 

SB. 

NB. 

NW. 

NW. 


to  SB. 

toE. 

toSE. 

toSW. 

toSE. 

toNE. 

toNB. 


NB.  to  SE.      NB.  to  SB. 


NE. 

NW. 

NE. 

SB. 

N. 

N. 

NW. 

NW. 


to  SB. 

toNE. 

to  SB. 

toSW. 

toE. 

toE. 

toNE. 

toNE. 


Aufcntt.         September. 


October. 


NE.  toSE. 
NW.toNB. 
S.      to  W. 
NW.  to  NE. 
NW.toNB. 


N. 

NE. 

SB. 

NW. 

a 


toB. 
to  SB. 
toSW. 
toNE. 
to  W. 


NE.  to  SB.    1  NW.  to  NE. 


NE.  to  SB. 
NB.  to  S£. 
N.     to  E. 


NE.  to  SB. 
E.  toS. 
Variable. 
&  toW. 
NE.  to  SB. 
NB.  to  SB. 
KB.  toSE. 


NB.toSB. 
NB.  toSB. 


No  predpl- 

tation. 
NW.toNB. 
NW.toNB. 

NW.  to  NB. 


NE.  to  SB. 

NW.  to  NB. 

NB.  to  SB. 
NB.  to  SB. 


N.     toE. 
E.     toS. 


No  preoipl- 

tation. 
NW.toNB. 

Yari^ble. 

Variable. 


No  preclpi* 
tation. 

No  precipi- 
tation. 

NB.  to  SB. 

No  precipi. 
tation. 


N.  toE. 
W.  toN. 
NB.  toSE. 
N.  toB. 
N.  to  E. 
N.  toE. 
NW,  to  NE. 
NW.toNE. 


NE.  to  SB. 
NE.  to  SB. 
N.     toE. 


NE.  to  SB. 
S.       toW. 
E.      toS. 
E.      toS. 
NB.  to  SB. 
NW.toNB. 
NW.toNE. 


Variable. 
NW.  toNB. 


NW.  to  NE. 
Variable. 
NW.  to  NE. 
W.     to  N. 
NW.  loNB. 

NE.    toSE 


W 

NW. 
NW. 
NW. 
NW. 


toN. 

toNB. 

toNE. 

toNE. 

toNE. 


NW. 

NE. 

W. 

NW. 

N. 

NW. 

NW. 


Variable.        Variable. 


toNE. 

to  SB.* 

toN. 

toNB. 

toE. 

toNB. 

toNE. 


NE.  to  SB. 


N.     toB. 
NB.  to  SB. 


No  preoipi- 
tation. 

Variable. 

Variable. 
NE.  to  SB. 


E.     toS. 

No  precipi- 

tation. 
NE.  to  SB. 

Variable. 


NE. 

NE. 
N. 


S. 

SE. 

NE. 

B. 

N. 

NB. 

E. 


NW. 
NB. 


toSE. 
toSE. 
toE. 


to  W. 

toSW. 

toSE. 

toS. 

toE. 

to  SB. 

toS. 


toNE. 
toSE. 


N. 
B. 


toK 
to  8. 


SW.    toNW. 

SW.   toNW. 
NW.  toNB. 
NW.  toNB. 


Variable. 

No  precipita- 
tion. 
Variable. 

Variable. 


NW.  toNE. 
W.      toN. 
N.       toE. 


NE.    to  SB. 
N.      toE. 
NE.    toSE. 
NW.  toNB. 
NW.  toNB. 
NW.  to  NB. 
W.     toN. 


N. 

NE. 

NW. 

N. 

NW. 


toE. 
to  SB. 
toNE. 
toE. 
toNB. 


N.      toE. 

SW.  toNW. 
W.     toN. 
N.      toB. 


Variable. 

NE.    to  SB. 

NE.    toSE 
,N.      toE.    \ 
S.       toW.  5 


November. 


NW.  toNE. 

Variable. 
SE.     toSW. 
W.      to  N. 

Variable. 

Variable. 

SW.   toNW. 
NW.  toNE. 
NW.  toNE. 
S.       to  W. 
W.      to  N. 
NW.  toNE. 

Variable. 
SE.     to  SW. 


Variable. 
NW.  toNE. 
N.       to  E. 


SB. 

N. 

NE. 

S. 

NW. 

NB. 

W. 


NW. 
NE. 
NW. 
NW. 

N. 


toSW. 

toE. 

toSE. 

toW. 

toNE. 

to  SB. 

toN. 


toNE. 
to  SB. 
toNE. 
toNE. 
toE. 


N.  toE. 

SW.  toNW. 

N.  toE. 

N.  to  E. 


Variable. 

W.     toN. 

NW.  to  NB. 
NB.    toSE. 


December. 


N. 

SE. 

SE. 

W: 

NE. 


toE. 

toSW. 
toSW. 
toN. 
toSE. 


NW.  to  NE. 


N. 

NW. 

NW. 

NW. 

N. 

N. 

NX. 

NW. 


toE. 

toNE. 

toNB. 

toNE. 

toE. 

tCiE. 

toSE. 

toNE. 


NW.toNB. 
X.     toS. 

N.     toE. 


B.      toS. 
N.     toE. 
NB.  toSE. 
NW.toNB. 
NW.toNB. 
NE.  to  SB. 
E.     toS. 


N.      toE. 
NE.   to  SE. 
NW.toNB. 
NW.toNE. 
NW.toNE. 


;s, 

'N. 


toW. 

toE. 


NB.  toSE. 
NW.toNE. 
N.      toE. 


NW.toNB. 

SW.  to  NW. 

NW.tollB. 
N.     toB. 


'Chanffed  to  thirdclnss  station  October  10, 

18^. 
f  Station  cloeed  April  30, 1882. 
•StoUon  closed  March  31. 1883. 

6730  sia ^26 


*  Station  opened  September  1, 1883. 
1*  Station  opened  October  1, 1888. 
"  Station  ofoeed  September  80, 1882. 
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APPENDIX    74. 


Table  showing  the  quadrdnU  from  wHck  the  winde  moet  likely  to  he  followed  hy  rain  or 

iricU  of  tho 

[Compnted  from  obaervationB  taken  daring  «  period  of 


Geographical  district. 


KewSngbind 

Middle  Atlantic  States  . . . . 

Sontl)  Atlantic  States 

Florida  Peninsula 

Eastern  Golf  States 

Western  Gulf  States 

Bio  Grande  Vallev 

Ohio  TaUey  and  Tennessee 

Lower  liJces 

Upper  lakes 

-Upper  Mississippi  Valley. . 

Missonri  Valley 

Bxtreme  Northwest 

Northern  Slope 

Middle  Slope 

Southern  Slope 

Southern  Plateaa 

Middle  Plateau 

Northern  Plateaa 

North  Pacific  Coast. ; 

Middle  Pacific  Coast 

South  Pacific  Coast 


January. 


SE. 

N. 

N. 

NB. 

B. 

B. 

R 

SE. 

SB. 

SB. 

B. 

NW, 

B. 

8W. 

NW, 

N. 

a 

SB. 
SB. 
SB. 
SB. 
B. 


toSW. 
toE. 
toE. 
toSE. 
toS. 
toS. 
toS. 
toSW. 
toSW. 
HoSW. 
toS. 
,  toNB. 
to& 
toNW. 
toNB. 
toE. 
toW. 
toSW. 
toSW. 
toSW. 
toSW. 
to& 


Felimary. 


SB. 

E. 

NE. 

E.    - 

£. 

B. 

B. 

SE. 

SB. 

SB. 

B. 

NW. 

B. 

SW. 

N. 

SB. 

a 

SE. 
SB. 
SB. 

SB. 

a 


toSW. 

toS. 
to  SB. 

tea 

to  8. 
toS. 

to  a 

toSW. 

toSW. 

toSW. 

toS. 

toNE. 

to  9. 

toNW. 

toB. 

toSW. 

toW. 

toSW. 

toSW. 

toSW. 

toSW. 

toW. 


March. 


B.  to 
E.  to 
SE.  to 
E.  to 
SB.  to 
B.  to 
NE.  to 
SB.  to 
SE.  to 
NE.  to 
E.  to 
E.  to 
NE.  to 
SW.  to 
N.  to 
E.  to 
SB.  to 
SE.  to 
SW.  to 
SE.  to 
SB.  to 
a   to 


S. 

a 

SW. 

s. 

SW. 

a 

SB. 
SW. 
SW, 
SB. 

s. 
s. 

SE. 

NW. 

E. 

s. 

SW. 
SW. 
NW. 
SW. 
SW. 

w. 


ApriL 


SE. 

B. 

SE. 

a 

SE. 
E. 
NE. 
SB. 

a 

NB. 

B. 

NB. 

NE. 


toSW. 
to  a 
toSW. 
toW. 
toSW. 

to  a 

toSE. 
toSW. 
toW. 
to  SB. 

to  a 

toSE. 
toSE. 


NW.toNB. 


N. 
E. 
S. 
SE. 

a 

SB. 
SE. 

a 


toE. 

to  a 

toW. 

toSW. 

toW. 

toSW. 

toSW. 

toW. 


May. 


SB.    toSW. 
8E.    toSW. 
NE.  toSE. 
NE.  to  SB. 
8E.    toSW. 
E.     to  a 
NE.  toSB. 
SB.    toSW. 

a    tow. 

B.     toS. 
B.      to  8. 
B.      toS. 
B.     to  a 
NW.toNB. 
N..    toE. 
B.     toS. 
SB.   toSW. 
SW.  to  NW. 
8.      to  W. 

a     to  w. 

SB.   toSW. 
SW.  toNW. 


APPENDIX    75. 

Table  showing  (he  qwtdranU  from  which  the  winde  leaet  likely  to  be  followed  by  rain  or 

tricU  of  the 

(Compated  from  oheerrations  taken  during  a  period  of 


Geographical  district 


New  England 

Middle  Atlantic  States 

South  Atlantic  States 

Florida  Peninsula. 

Eastern  Gulf  States 

Western  Gulf  States 

Bio  Grande  Valley 

Ohio  Valley  and  Tennessee . . . 

Lower  lakes 

Upper  lakes 

Upper  Mississippi  Valley 

Missouri  Valley 

Bxtreme  Northwest 

Northern  Slope 

Middle  Slope 

Southern  Slope 

Southern  Plateau *. 

Middle  Plateau 

Northern  Plateau 

North  Pacific  Coast 

Middle  Pacific  Coast 

South  Pacific  Coast 


January. 


NB.  to 
W.  to 
B.  to 
W.  to 
W.  to 
SW.to 
SW.to 
W.  to 
NW.to 
N.  to 
W.  to 
SW.to 
N.  to 
E.  to 
SW.to 
SW.to 
NW.to 
N.  to 
NW.to 
NW.to 
N.  to 
NW.to 


SE. 

N. 

a 

N. 

N. 

NW. 

NW. 

N. 

NB. 

E. 

N. 

NW. 

E. 

a 

NW. 

NW. 

NE. 

E. 

NB. 

NB. 

E. 

NE. 


February. 


W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
SW.  to  N  W. 
SW.  to  N  W. 
W.    toN. 
NW.to  NE. 
NW.to  NE. 
SW.  to  NW. 
8.     to  W. 
N.     toE. 
B.     to  a 
SW.  to  NW. 
SW.toNW. 
N.     toB. 
N.     toE. 
NW.to  NE. 
NW.to  NB. 
N.     toE. 
NW.toNB. 


March. 


W.    toN. 
W.    toN. 
W.   toN. 
W.    toN. 
W.    toN. 
SW.  to  NW. 
SW.  to  NW. 
W.    toN. 
NW.toNB. 
W.    toN. 
W.    toN. 
8.      to  W. 
S.      toW. 
B.     to  a 
SW.  to  NW. 
SW.  to  NW. 
NW.to  NE. 
N.     toE. 
NW.to  NB. 
NE.  to  SB. 
NW.to  NE. 
NW.to  NB. 


April. 


W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
SW.  to  NW. 
SW.  to  N  W. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
SW.  to  NW. 
SW.  to  NW. 
8.      to  W. 
SW.  to  NW. 
SW.  to  NW. 
N.     toB. 
N.     to  B. 
NW.to  NB. 
N.     toE. 
N.     to  E. 
N.     toB. 


May. 


W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
NW.to  NB. 
N.     toB. 
W.    toN. 
W.    toN. 
SW.toNW. 
SW.toNW. 
a     to  W. 
SW.toNW. 
SW.toNWj- 
NW.to  NB.' 
N.    to  E. 
NB.  to  SE. 
NE.  to  SB. 
N.     toB. 
N.     toB. 
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APPENDIX    74. 

•now  are  obBened  to  blow  during  each  month  of  the  year^  in  the  several  geographical  di^ 
United  States, 


ttom  one  to  thirteen  yeara~1871  to  1888,  indnaiTe.] 

Jane. 

July. 

Angost. 

w 

September. 

October. 

NoTember. 

December. 

SB.     to  SW. 

SB. 

to  SW. 

SB. 

toSW. 

SB.    toSW. 

SB. 

toSW. 

SB.    to  SW. 

SB.   toSW. 

SB.    toSW. 

SB. 

toSW. 

SB. 

toSW. 

E.      to  a 

SB. 

toSW. 

SB.    toSW. 

SB.   toSW. 

SB.    toSW. 

SE. 

toSW, 

SB. 

to8W. 

NE.   to  SB. 

N. 

toE. 

N.      toE. 

SB.    toSW. 

TsTE.  toSE. 

NE. 

toSE. 

NE. 

toSE. 

NE.    to  SB. 

NE. 

to  SB. 

NE.   to  SB. 

B.     toa 

SB.     toSW. 

SB. 

toSW. 

E. 

toS. 

NE.    to  SB. 

£. 

to  a 

B.      to  a 

E.    toa 

E.      toS. 

E. 

toS. 

£. 

to  a 

E.      to  a 

B. 

toa 

B.     toa 

E.    toa 

E.       toS. 

E. 

toS. 

NE. 

to  SB. 

NE.    to  SB. 

NB. 

to  SB. 

NW.  to  NE. 

N.     toB. 

SB.     to  SW. 

S. 

toW. 

a 

toW. 

SB.    to  SW. 

SB. 

toSW. 

SB.    to  SW. 

SB.    toSW. 

8.       to  W. 

S. 

to  W. 

RE. 

toSW. 

a     tow. 

SB. 

toSW. 

SB.    toSW. 

SB.   toSW. 

SB.     to  SW. 

SB. 

toSW. 

SB. 

toSW. 

SB.     to  SW. 

SB. 

toSW. 

a      toW. 

SW.toNW. 

SB.     to  SW. 

SB. 

toSW. 

SB. 

toSW. 

SB.     to  SW. 

SB. 

toSW. 

E.     toa 

B.    toa 

B.     to  a 

SB. 

toSW. 

E. 

to  a 

SB.    to  SW. 

B. 

to  a 

NW.  toNB. 

NW.toNE. 

E.      toS. 

E. 

toS. 

E. 

to  a 

NE.    to  SB. 

B. 

toa 

W.     toN. 

B.    toa 

SB.     to  SW. 

flK. 

toSW. 

NE. 

to  SB. 

NW.  toNE. 

W. 

toN. 

SW.  toNW. 

KW.toNB. 

K.      to  E. 

B. 

toS. 

E. 

to  a 

NW.  to  NB. 

N. 

toE. 

N  W.  to  NE. 

NW.toNE. 

B.       toS. 

E. 

to  a 

NE. 

toSE 

NE.   to  HE. 

E. 

toa 

N.      to  B. 

N.     toB. 

SB.     to  SW. 

SB. 

toSW. 

SB. 

toSW. 

SB.    toSW. 

SB. 

toSW. 

B.     toa 

a      toW. 

NW.  to  NB. 

SB, 

toSW. 

SB. 

toSW. 

SB.    to  SW. 

SB. 

toSW. 

a     tow. 

SB.   toSW. 

SW.  toNW. 

SW. 

toNW. 

SW. 

toNW. 

8W.  toNW. 

SB. 

toSW. 

SS.    toSW. 

SB.    toSW. 

S.       toW. 

s. 

toW. 

SB. 

toSW. 

SB.    toSW. 

a 

toW. 

a     tow. 

SB.   toSW. 

SB.    to  8W. 

SB. 

toSW. 

a 

toW. 

SB.    toSW. 

SB. 

toSW. 

SB.    toSW. 

SB.   toSW. 

a      toW. 

S. 

toW. 

SW. 

toNW. 

SW.  toNW. 

SW. 

toNW. 

a     tow. 

s.    toa 

APPENDIX    75. 

•now  are  observed  to  blow  during  each  month  of  the  year  in  the  seeeral  geographical  <2tt- 
Uniied  States, 

from  one  to  thirteen  year»— 1871  to  1883,  inoliiBlve.1 


Jane. 

July. 

August 

September. 

October. 

NoTember. 

December. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

W.     to  N. 

SW.  toNW. 

NW.  to  NE. 

N.     toE. 

W.    toN. 

W.     toN. 

W.     to  N. 

W.     t«  N. 

W.    toN. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

SW.  ^NW. 
SW.  m  NW. 

W.    toN. 

W.     toN. 

NW.to  NE. 

W.    toN. 

W.     to  N. 

W.     toN. 

W.    toN. 

NW.  to  NE. 

NW.to  NE. 

NW.to  NE. 

W.     toN. 

SW.  toNW. 

SW.  toNW. 

W.    toN. 

W.     toN. 

W.    toN. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.  to  NW. 

SW.   toNW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

a     tow. 

a    tow. 

N.      toE. 

N.     to  E. 

N.     to  E. 

W.     toN 

W.     to  N. 

W.     toN. 

W.    toN. 

NW.  to  NE. 

NW.to  NE. 

N.     toE. 

NW.  to  NE. 

NW.  to  NE. 

N.      toE. 

NW.toNE. 

W.      toN. 

W.    toN. 

W.    toN. 

W.     to  N. 

N.      to  E. 

N.      toE. 

N.     toE. 

NW.  to  NE. 

NW.to  NE. 

W.    toN. 

W.     toN. 

W.     to  N. 

NW.toNE. 

SW.  to  NW 

SW.   toNW. 

SW.  to  NW. 

SW.  to  NW. 

N.       toE. 

SW.  toNW. 

NE.   to  SB. 

a    tow. 

W.     toN. 

N.     to  E. 

SW.  to  NW. 

S.       to  W. 

S.       toW. 

a       toW. 

a     tow. 

N.       toE. 

N.     toE. 

SW.toNW. 

E.     to  a 

E.       toS. 

E.     to  a 

B.    to  a 

SW.   toNW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

a     tow. 

SW.  to  NW. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

SW.  toNW. 

SW.  toNW, 

NW.  to  NE. 

N.     toE. 

NW.to  NE. 

NW.toNE. 

NW.  to  NB. 

NW.  to  NB. 

N.     to  E. 

S.       toW. 

N.     to  B. 

N.     toE. 

NE.   to  SB. 

N.      to  B. 

NW.toNE. 

N.     toE. 

N.      toE. 

E.     to  a 

NE.  to  SB. 

E.      to  a 

N.      toE. 

W.     toN. 

NW.toNE. 

NE.    toSE. 

NE.  to  SB. 

NE.  to  SE. 

N.      to  E. 

N.      toE. 

NW.  to  NE. 

NW.toNB. 

NW.  to  NE. 

NW.toNE. 

NW.to  NE. 

NW.  to  NE. 

N.      toE. 

N.      toE. 

N.     toB. 

K.      toE. 

NW.to  NE. 

E.     to  a 

N.       to  E. 

NE.    to  SB. 

NW.  to  NB. 

NW.toNE. 
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000011  $gwiTe  data  for  tfte  year  1882. 
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K.32.5 
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N.37.5 
N.87.5 
N.87.5 
N.42.5 
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0  GENERAL  BEMARK& 

All  data  which  appear  in  the  Daily  Bollelin  of  Simaltaneous  Meteorological  OtMer- 
▼ations  are  copied  nrom  the  regular  exchanges  of  this  office.  The  barometer  readinn 
for  land  stations,  in  the  first  and  second  columns,  are  reduced  to  freezing  and  thmr 
respective  standards;  those  in  the  third  and  fourth  columns  to  sea-level.  When  nec- 
essary, corrections  for  instrumental  error,  temperature,  and  reduction  to  sea-level  are 
always  applied,  while  those  for  instrumental  error,  only  when  such  corrections  can  be 
ascertained  with  close  approximation,  as  by  comparison  whdn  vessels  are  at  or  near 
land  stations.  Relative  humidity  generally  requires  computation  firom  the  hygro- 
nietrical  observations.  When  rain  nas  fallen,  but  neither  the  amount  nor  duration 
is  recorded,  the  word  "  blank"  is  published  in  the  rain-fall  column.  The  weather  is 
generally  published  as  given.  The  following  symbols  and  abbreviations  are  common 
to  all  series,  viz :  t,  aneroid ;  *,  instrumental  error  not  known ;  c,  cirrus;  k,  cumulus;  s, 
stratus :  n,  nimbus ;  d ,  scud ;  f,  firacto ;  p,  pallio ;  hz,  haze ;  fg.  fog ;  dc,  smoke ;  inap,  inap- 
preciable j  d,  clouds,  detached  clouds.  The  movement  of  the  air  is  published  as  given 
on  the  originals,  when  indicated  by  velocity  in  miles  per  hour,  in  meters  per  second, 
or  by  force,  all  variations  of  the  latter  being  reduced  to  the  common  scale  of  0  to  10. 
Those  stations  reporting  the  movement  in  pounds  pressure  per  square  foot  are  reduced 
to  force  on  the  common  scale,  and  those  in  kilometers  per  hour,  to  meters  per  second 
and  miles  per  hour.  The  distinction  between  upper  and  lower  clouds  is  carefully 
made  in  the  United  States  and  a  portion  of  the  Canadian  series,  and  the  various  for- 
mations are  indicated  by  the  letters  above  given  and  their  combinations.  In  the 
monthly  summary  of  international  simultaneous  meteorological  observations  the 
position  of  stations  (latitude  and  longitude)  are  obtained  from  Keith  Johnston's  Index 
Geo^raphicus,  except  where  more  exact  information  is  furnished.  The  elevation  of 
stations  is  obtained  either  from  the  annual,  semi-annual,  and  mouthy  publications 
of  the  various  meteorological  bureaas  here  represented,  or  from  the  original  forms, 
upon  which  are  entered  the  daily  observations.  In  the  United  States  series  the  ele- 
vations are  computed  from  the  latest  surveys,  and  are  carefully  revised  eaah  month, 
in  order  to  note  any  change  in  the  elevation  of  the  barometer  cistern  at  any  station. 
It  is  believed  for  the  most  part  that,  throughout  the  European  and  other  series,  the 
elevations  as  given  represent  the  height  of  the  barometer  cistern  above  sea-level;  at 
least,  this  should  be  the  case. 

In  the  annual  summary,  where  any  change  has  occurred  in  the  altitude  of  a  station, 
the  elevation  given  is  that  prevailing  at  the  close  of  the  year.  The  local  time,  where 
omitted  or  not  given  correctly  in  the  originals,  is  carefully  computed  at  this  office.  A 
letter  placed  opposite  the  name  of  a  station  or  some  portion  of  the  data  credited 
thereto,  indicates  that  a  certain  number  of  observations  are  missing,  corresponding 
to  the  relative  position  in  the  alphabet  of  the  letter  so  used. 

INTEBNATIONAL  CHARTS  ACCOMPANYING  DAILY  BULLETIN  AND  MONTHLY  SUMMARY. 

International  Chart  I  shows  isobars  and  isotherms  charted  from  data  as  appearing 
in  the  international  bulletin  of  same  date,  as  reported  by  the  several  observers.  Iso- 
bars, in  continuous  lines,  exhibit  atmospheric  pressure  at  sea-level  in  English  inches; 
isotherms,  in  dotted  linesj  exhibit  temperature  of  the  air  in  degrees,  Fahrenheit,  sim- 
ilarly charted.  Broken  lines  indicate  that  the  lines  so  broken  are  doubtful. 
•  International  Chart  II  (monthly  mean  chart),  showing  mean  pressure  at  sea-level 
in  English  inches,  mean  temperature  in  degrees,  Fahrenbeit,  mean  force  and  prevail- 
iuff  direction  of  wind  at  7  a.  m.,  Washington  mean  time. 

International  Chart  III  shows  tracks  of  centers  of  low  barometer.  The  Arabic  nn- 
meraJs  show  location  of  the  centers  of  low  barometer  at  7  a.  m.,  Washington  mean 
time,  of  that  date.    Broken  or  dotted  lines  are  doubtful. 

Arrows  show  direction  of,  and  fly  with,  the  wind.    Force  is  shown  as  follows: 


Symbols. 
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The  following  remarks  relate  to  the  individual  peculiarities  in  the  methods  of  record- 
ing and  the  Hmes  of  taking  the  international  simultaneous  meteorological  observations, 
under  the  auspices  of  the  various  meteorological  bureaus: 

Algerian  bbribs  (furnished  by  co-operatiou  of  Txeneral  Maritz,  commandant  sup6- 
rienr  da  G^nio  in  Algeria). — The  originals  givo  the  barometer  in  millimeters  reduced 
to  sea-level;  temperature  in  centigrade.  The  movement  of  the  air  is  iudioatedby 
force  on  a  scale  of  0  to  10.  The  rainfall  is  measured  at  7  a.  m.,  local  time,  and  the 
amount  indicated  in  millimeters. 

Australian  series  (furnished  by  co-operation  of  R.  L.  J.  Ellery,  director  of  the 
Observatory  at  Melbourne,  N.  8.  W.)- — At  Melbourne  the  con  versions  are  published  as 

given  in  the  originals.    The  movement  of  the  air  is  indicated  by  velocity  in  miles  per 
our. 

AusTRO -Hungarian  series  (furnished  by  co-ox)eration  of  Prof.  Dr.  Julius  Hann, 
director  of  the  Imperial  and  Royal  Central  Meteorological  Institute  at  Vienna). — The 
originals  give  the  oarometer  in  millimeters  reduced  to  sea-level  and  the  temperature 
in  centigrade.  At  the  following  stations  rainfall  is  measured  at  local,  time :  Lem- 
burg,  7  p;  m. ;  Vienna,  2  p.  m. ;  Trieste,  7  a.  m.  The  weather  is  given  by  the  Vienna 
symuola  or  in  general  terms. 

British  series  (furnished  by  co -operation  of  the  Meteorological  Council,  London, 
Robert  H.  Scott,  esq.,  F.  R.  8.,  secretary,  and  respective  observers). — In  general  the 
originals  do  not  give  rainfall  or  distinction  between  upper  and  lower  clouds.  Rela- 
tive humidity,  except  for  Bradford  and  8illoth  Rectory,  is  not  given  on  the  originals, 
but  is  computed  from  hygrometrical  observations.  At  Oxford  and  8iuid wick  Manse 
the  barometers  are  given  as  read  off.  At  Greenwich  the  movement  of  the  air  is  indi- 
cated by  pounds  pressure  per  square  foot.  At  the  following  stations  rainfall  is  meas- 
ured at  local  time:  Bradford,  9  a.  m.,  and  Aberdeen,  10  a.  m.  The  wind  direction  is 
given  to  32  points  and  weather  by  the  Beaufort  notation. 

Canadian  series  (furnished  by  co-operation  of  Charles  Carpniael,  A.  M.,  F.  R.  A. 
8.,  director  of  the  Magnetic  Observatory  at  Torouto  and  superintendent  of  the  Mete- 
orological Office  of  the  Dominion  of  Canada,  and  respective  observers).— The  originals 
give  the  barometer  reduced  to  sea-level  in  English  inches  and  the  temperature  in  Fah- 
renheit. Meteorological  reports  from  stations  marked  with  a  *  are  telegraphed  daily 
to  the  office  of  the  Chief  Signal  Offiicer  of  the  Army. 

Cape  Colony  series  (furnished  by  co-operation  of  the  Meteorological  Commission 
of  Cape  Colony,  Cape  Town,  and  respective  observers). — At  Cape  Town  the  barome- 
ter is  given  on  the  original  as  corrected  for  temperature  only.  Upper  and  lower 
clouds  are  ^iven  on  a  scale  of  0  to  10,  and  the  kind  occasionally  indicated  by  abbre- 
viating Poey's  classification. 

Chinese  series  (furnished  by  co  operation  of  Marc  Dechevrcns,  8.  J.,  director  of 
the  Meteorological  Observatory  at  Zi-Ka-Wei). — At  Zi-Ka-Wei  the  originals  give  the 
barometer  in  millimeters  reduced  to  sea  level  and  the  temperature  in  centigrade. 
The  movement  of  the  air  is  given  in  meters  per  second  and  the  direction  to  16  points. 
The  kind  of  clouds  is  occasionally  given,  and  the  degree  of  cloudiness  on  the  scale  of 
0  to  10 ;  distinction  between  upper  and  lower  clouds  is  sometimes  made.  The  weather 
is  given  in  general  (French)  tenqs.  The  rainfall  is  given  in  millimeters  and  measured 
at  the  moment  of  simultaneous  observation. 

Danish  series  (furnished  by  co-operation  of  Capt.  K.  Hoffme^er,  director  of  the 
Royal  Danish  Meteorological  Institute  at  Copenhagen). — ^The  originals  give  the  ba- 
rometer in  millimeters  r^uced  to  sea-level  and  the  temperature  in  centigrade.  The 
movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  6.  The  weather  is  occa- 
sionally given  b^  the  Vienna  symbols,  but  it  is  not  certain  that  they  always  refer  to 
the  moment  of  simultaneous  observations,  except  at  Copenhagen.  No  distinction  is 
made  between  upper  and  lower  clouds,  and  the  direction  of  movement,  together  with 
the  rainfall,  is  entirely  omitted. 

French  series  (furnished  by  co-operation  of  the  central  Meteorological  Office  of 
France,  Prof.  £.  Mascart,  director,  and  respective  observers). — ^The  ori^nals  give  the 
.barometer  in  millimeters  reduced  to  sea-level  and  the  temperature  in  centigrade. 
The  movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  6,  except  in  meters 
per  second  for  Mont  Louis  and  Perpignan.  In  general  the  rainfall  is  measured  at  9  a. 
m.,  local  time.  The  direction  of  upper  and  lower  clouds  is  given,  hut  no  distinction 
is  made  as  to  kind.  Th^  degree  of  cloudiness  Is  given  on  a  scale  of  0  to  4  at  Clermont- 
Ferrand  and  Puy  de  Dome,  while  at  other  stations  the  scale  of  0  to  10  is  employed,  or 
|;eneral  weather  terms,  from  which  the  amount  of  cloudiness  is  infei  red.  The  weather 
IB  ffiven  in  general  terms,  except  occasionally  by  the  Vienna  symbols  at  Mont  Louis 
ana  Perpignan.  At  Gu^ret  the  observations  are  taken  at  12  m.,  instead  of  12.16  p. 
m.,  and  at  Beasan^on  at  midday  instead  of  0.32  p.  m. 

German  series  (furnished  by  co-operation  of  Prof.  Dr.  G.  Nenmeyer,  director  of 
the  German  Marine  Observatory  at  Hamburg). — The  originals  givo  the  barometer  in 
millimeters  reduced  to  sea  level  and  the  temperature  in  centigrade.  The  movement 
of  the  air  is  indicated  by  force  on  a  scale  of  0  to  10.    The  kind  of  clouds  is  occasion- 
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ally  given,  bat  no  distinction  is  made  between  npper  and  lower ;  the  amount  is  ^ven 
on  a  scale  of  0  to  10,  bnt  the  kind  is  rarely  given.  The  weather  is  given  in  Vienna 
symbols  or  in  general  terms.  At  Berlin  observations  are  taken  at  2  p.  m.,  instead  of 
1.02  p.  m. 

Greek  series  (furnished  by  co-operation  of  Prof.  Dr.  J.  F.  Julius  Schmidt,  director  . 
of  the  Royal  Observatory  at  Athens). — ^Tho  originals  give  the  barometer  corrected  for 
temperature  only  and  the  thermometer  in  centigrade.  Hygrometrical  observations 
are  not  given.  The  kind  of  clouds  is  occasionally  ffiven,  and  the  amount  is  inferred 
from  the  general  weather  terms.  The  movement  of  the  air  is  indicated  by  force  on  a 
scale  of  0  to  10. 

Indian  series  (furnished  by  co-operation  of  H.  F.  Blanford,  meterological  reporter 
to  the  Government  of  India  at  Calcutta). — ^The  barometric  observations  refer  to  the 
Calcutta  standard,  which  requires  a  correction  of  0.011  inch,  or  O.S^  °^™,  as  compared 
with  the  Kew  standard.  The  wind  velocity  given  is  the  average  rate  of  wind  since 
the  observtttion  of  the  preceding  day.  All  conversions  are  published  as  ffiven  In  the 
originals  where  the  dat-a  are  recorded  to  an  additional  decimal.  The  weatner  is  given 
by  the  Beaufort  notation,  Vienna  symbols,  or  special  symbols. 

Italian  series  (by  authority  of  the  minister  of  agriculture,  industry,  and  com- 
merce, furnished  by  co-operation  of  Prof.  P.  Tacchini,  director  of  the  Central  Meteo- 
rological Office  at  Kome,  and  respective  observers). — ^The  originals  give  the  barometer 
in  millimeters  reduced  to  sea-level  and  the  temperature  in  centigrade.  The  move- 
ment of  the  air  is  indicated  by  velocity  in  kilometers  per  hour  or  oy  force  on  a  scale 
of  0  to  4,  as  at  Mondovi,  Florence,  and  Cagliari.  No  distinction  is  made  between 
upper  and  lower  clouds,  and  the  amount  is  given  on  a  scale  of  0  to  10. 

Japanese  series  (furnished  by  co-operation  of  I.  Aral,  director  of  the  Imperial 
Meteorological  Observatory  at  Tokei). — ^The  rainfall  is  measured  at  9.30  a.  m.,  local 
time,  and  the  conversions  are  all  published  as  given  in  the  originals.  Distinction  is 
generally  made  between  upper  and  lower  clouds,  and  the  amount  is  given  on  a  scale 
of  0  to  10.  The  weather  is  given  in  general  terms.  During  the  months  of  July, 
August,  and  September,  1882.  the  rainfall  at  Nagasaki  was  measured  at  9.36  p.  m.,  ana 
at  Niigati  during  July  and  August  at  10.13  p.  m.,  local  time. 

Mauritius  series  (furnished  by  co-operation  of  C.  Meldrum,  secretary  of  the  Mete- 
orological Society  of  Mauritius). — All  conversion's  are  published  as  given  in  the  orig- 
inals. The  direction  of  the  wind  is  given  to  64  points,  and  the  rainfall  is  measured  at 
9.30  a.  m.,  local  time. 

Mexican  series  (by  authority  of  the  secretary  of  public  works — ^furnished  by  co- 
operation of  Seflor  Mariano  Barcena,  director  of  the  Central  Meteorological  Observa- 
tory in  the  City  of  Mexico,  and  respective  observers). — ^AU  conversions  are  published 
as  given  in  the  originals,  but  when  an  evident  mistake  has  been  made,  the  data  is 
queried  at  this  office.  The  kinds  of  clouds  is  given,  and  also  the  direction  and  amount 
of  both  upper  and  lower.  The  degree  of  cloudiness  is  indicated  on  a  scale  of  0  to  10. 
Rainfall  is  generally  measured  at  6  a.  m.,  local  time. 

Netherlands  series  (furnished  by  co-operation  of  Prof.  Buys  Ballot,  director  of 
the  Royal  Meteorological  Institute  of  the  Netherlands  at  Utrecht). — ^The  originals  give 
the  barometer  in  millimeters  reduced  to  sea-level  and  the  temperatures  in  centigrade. 
The  movement  of  the  air  is  indicated  by  pressure  in  kilograms  per  souare  meter,  ex- 
cept as  Hellevoetsluis,  which  gives  force  on  a  scale  of  0  to  12.  The  numtdity  is  not 
given  on  the  originals,  but  for  two  stations  it  is  computed  from  the  hygrometrical 
observations.  The  weather  is  only  given  for  Utrecht,  from  which  the  amount  of  cloud- 
iness at  that  station  is  inferred. 

Norwegian  series  (furnished  by  co-operation  of  Prof.  H.  Mohn,  director  of  the 
Royal  Norwegian  Meteorological  Institute  at  Christiania.)— The  origmals  give  the 
barometer  in  millimeters  reduced  to  sea-level  and  their  temperature  in  centigrade. 
The  movement  of  the  air  is  indicated  by  velocity  in  meters  per  second  or  by  force  on 
a  scale  of  0  to  6.  The  weather  is  occasionally  given  by  Vienna  symbols.  At  Bergen 
observations  upon  the  weather  and  degree  of  cloudiness  are  made  at  2  p.  m.,  local  time. 
At  Brone  the  observations  are  taken  at  2  p.  m.,  instead  of  12.57  p.  m. 

Portuguese  series  ^furnished  by  co-operation  of  J.  C.  de  Brito  Capello,  director 
of  the  Meteorological  Ooservatory  of  the  Infante  Dom  Luiz  at  Lisbon). — In  the  orig- 
inals the  barometer  is  f^iven  in  millimeters  and  the  temperature  in  centigrade.  The 
movement  of  the  air  is  indicated  by  velocity  in  kilometers  p^  hour.  The  weather  is 
occasionally  given  by  the  Yienna  symbols.  The  rainfall  is  measured  at  noon  each 
day. 

Russian  series  (furnished  by  co-operation  of  Prof.  H.  Wild,  director  of  the  Impe-  " 
rial  Central  Physical  Observatory  of  Russia  at  St.  Petersburg). — ^The  originals  give 
the  baropieter  in  millimeters  reduced  to  sea-level  and  the  temperature  in  centigrade. 
At  Astrakham  the  barometer-oistem  is  below  sea-level.  The  movement  of  the  air  is 
indicated  by  velocity  in  meters  per  second.  No  dlstiuotion  is  made  between  upper 
and  lower  clouds ;  the  amount  is  given  on  a  scale  of  0  to  10,  and  the  kind  oooasionAuy. 
'J'bo  weather  is  ocqiaionally  given  by  the  Vienna  s^bols. 
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SPAinsH  8EBIB8  (fumished  by  oo-opeiation  of  the  Royal  Observatory  at  Madrid, 
ao4  reepective  obeeTvers). — The  movement  of  the  air,  except  for  subseriee,  is  given 
in  kilometers  per  hour.  The  kind  of  clouds  is  occasionally  given,  and  the  degree  of 
cloudiness  on  a  scale  of  0  to  10.  The  rainfall  at  San  Juan  is  measured  at  4  p.  m.,  local 
time,  and  at  San  Fernando  at  midnight.  The  weather  is  given  in  general  (Spanish) 
terms. 

Swedish  beribs  (fumished  by  co-operation  of  Prof,  R.  Rubenson,  director  of  the 
Royal  Swedish  Meteorological  Institute,  and  of  Prof.  H.  H.  Hildebrandsson,  director 
of  the  Meteorological  Observatory  of  the  Upsala  University). — ^The  originals  give  the 
barometer  in  millemeters  reduced  to  sea-level  and  the  temperature  in  centigrade. 
Hie  movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  6,  except  in  meters 
per  second  for  Upsala.  The  kind  of  clouds  is  not  given,  but  the  the  degree  of  cloud- 
iness is  indicated  on  a  scale  of  0  to  10.  The  rainfaU  is  measured  at  8  a.  m.,  local  time, 
and  the  weather  is  occasionally  given  by  the  Vienna  ^mbols. 

Swiss  sebies  (fumished  by  co-operation  of  Prof.  £.  Plantamour,  director  of  the 
observatory  at  Geneva). — ^The  originals  give  the  barometer  in  millimeters,  corrected 
for  temperature  only,  and  the  thermometer  in  centigrade.  The  movement  of  the  air 
is  indicated  by  force  on  a  scale  of  0  to  10. 

TUBKISH  series  (fumished  by  co-operation  of  A.  Coumbary,  Effendi,  director  of 
the  Central  Observatory  at  Constantinople,  and  of  Prof.  C.  Y.  A.  van  Dyck,  superin- 
tendent of  the  Lee  Observatory  at  Beirut.  >--The  origjinals  give  the  barometer  in  mil- 
limeters reduced  to  sea-level.  The  temperature  is  given  in  centigrade.  The  move- 
ment of  the  air  is  indicated  by  force  on  a  scale  of  0  to  7  for  Y alona,  and  on  a  scale  of 

0  to  12  for  Beirut.  At  Constantinople  the  velocity  is  given  in  meters  per  second.  The 
kind  of  clouds  is  not  given,  but  the  amount  is  indicated  on  a  scale  of  0  to  10,  except 
at  Valona,  at  which  station  it  is  inferred  firom  the  general  weather  terms. 

UiaTED  States  series  (by  authority  of  the  Secretary  of  War— fumished  by  co- 
operation of  W.  B.  Hazen,  brigadier  and  brevet  m%jor-general.  Chief  Signal  Officer, 
U.  S.  Army). 

United  States  sttb-series  (furnished  by  co-operation  of  the  respective  observers). 
The  originals  generally  give  the  barometer  reduced  to  sea-level  and  the  temperature 
at  Fahrenheit. — At  Bogota  and  Navassa  the  barometer  is  corrected  for  temperature 
onlv  ;  at  Puesto  Berrio^  is  given  as  read  off,  and  at  Rivas  is  omitted.    The  movement 

01  tne  air  is  generally  indicated  by  velocity  in  miles  per  hour,  except  on  a  scale  of  0 
to  10  for  Bogota,  Paramaribo,  and  Rivas,  and  0  to  12  for  Puerto  Berrio.  The  wind 
direction  is  generally  given  to  16  points,  except  8  pointe  for  Bogota  and  32  poiute  for 
Rivas.    At  Rivas  the  humidity  Ia  obtained  by  readings  from  Saussure's  hygrometer. 

British  natal  series  (furnished  by  co-operation  of  the  Meteorological  Council, 
London,  Robert  H.  Scott,  es^.,  F.  R.  S.,  secretary). — The  originals  give  the  barome- 
ter as  read  off.  The  wind  direction  is  given  to  2&  points.  Tne  movement  of  the.air 
is  indicated  by  force  on  a  scale  of  0  to  12.  The  distinction  between  upper  and  lower 
clouds  is  made  as  to  direction,  but  not  as  to  amount.  The  height  of  the  sea  disturb- 
ance is  given  on  a  scale  of  0  to  9,  and  the  weather  by  the  Beaufort  notation.  The 
direction  of  movement  of  wind,  clouds,  and  sea  is  compass  direction,  corrected  only 
for  deviation  caused  by  the  iron  in  the  ship,  while  the  correction  for  magnetic  varia- 
tion is  applied  at  this  office.  The  humidity  is  not  given,  but  is  computed  from  the 
hygrometrical  observations. 

Portuguese  naval  series  (fumished  by  co-operation  of  J.  C.  de  Brito  Capello, 
clirector  of  the  Meteorological  Observatory  of  the  Infante  Dom  Luiz  at  Lisbon). — ^Ilie 
originals  give  the  barometer  in  millimeters,  corrected  for  temperature  only,  and  the 
thermometer  in  centi^ade.  The  movement  of  the  air  is  indicated  by  force  on  a  scale 
of  0  to  10.  The  humidity  is  not  given,  but  is  computed  from  the  h^grometrical  ob- 
servations. The  kind  of  clouds  is  not  given,  but  the  amount  is  indicated  on  a  scale 
of  0  to  10;  the  direction  of  movement  is  given  without  distlDction  between  the  upper 
and  lower.  The  height  of  sea  disturbance  is  given  on  a  scale  of  0  to  9  and  the  weather 
b^v  the  Beaufort  notation.  The  rainfaU  is  not  measured,  but  the  duration  is  generally 
given  in  hours  and  minutes. 

Swedish  naval  series  (fumished  by  co-operation  of  E.  Malmburg,  director  of  the 
Nautical  Meteorological  Bureau  at  StocKholm). — The  originals  give  uie  barometer  as 
read  off.  The  movement  of  the  air  is  indicated  hj  force  on  a  scale  of  0  to  12,  and  the 
direction  is  corrected  for  magnetic  variation  at  this  office.  The  humidity  is  not  given, 
but  is  computed  from  the  hygrometrical  observations.  The  rainfall  is  omitted.  The 
neight  of  tne  sea-swell  is  given  on  a  scale  of  0  to  9  and  the  weather  by  the  Beaufort 
notation. 

United  States  naval  series  (by  authority  of  the  Secretary  of  the  Navy — fur- 
nished by  co-operation  of  the  Navy  Department,  through  Commodore  John  G.  Walker, 
U.S.  N.,  Chief  of  Bureau  of  Navigation). — ^The  originals  give  the  barometer  as  read 
off.  The  humidi  ty  is  not  given,  but  is  computed  from  the  hygrometrical  observations. 
The  sea-swell  and  weather  are  given  in  general  terms.  The  dir^otioq  of  th^  wind  is 
pompass  4iTection|  corrected  for  variation, 
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.  MKSCHANT-MARiin<:  SKRiKS  (furniBbed  by  co-operaticD  of  the  ownera,  agents,  Ao., 
of  the  respeotive  lines  and  veasels). — Same  as  U.  S.  Naval. 

Ocean  squares. — The  table  of  ocean  square  data  shows  (1)  the  location  of  the 
centers  of  squares  whose  sides  extend  5^  each  in  latitude  and  lon^tude,  (2)  the  nnm- 
ber  of  days  for  which  observations  are  at  hand  within  the  respective  squares,  and  the 
total  number  of  simultaneous  observations  reported  on  those  davs,  (3)  the  monthly 
mean  pressure  and  temperature  of  the  air,  and  the  mean  force  and  total  firequenoy  of 
the  wind  at  7  a.  m.,  Washington  time,  compnted  for  the  center  of  each  square  from 
daily  readings  as  obtained  by  interpolation  between  the  isobars  and  isothenns  of  the 
daily  international  simoltaneoos  weather  mapsi 
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Alabama  legislature,  Circular  to 126 

Alabama  State  weather  service : 
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stations  of  the  Signal  Service  (computed  from  November  1,  1879,  to 
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for  each  month  of  the  year  1883 186 
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for  each  month  of  the  year  (computed  from  the  commencement  of  ob- 
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Service 130 
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Report  of  the  officer  in  charge 48 
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Table  showins  the  date  of  the  first  killinc:,  at  stations  of  the  Signal  Serv- 
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Tables  for  derivation  of,  extended 22,61 
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Report  of,  July,  1884 121 

Indications : 

Percentage  of,  yerified 11,12 

Instmction : 

AtFortMyer 7,31 

In  meterology 7,65 

Instruments : 

Comparison,  purchase,  repairing,  and  issuing  of 25,90 

International  Bulletin : 

Contributors  to,  during  the  fiscal  year  ending  June  30, 1884 144 

International  observations :  . 

Annual  summary,  18U2,  of 604 

International  polar  stations.    (^00  Stations.) 
Iowa  State  weather  service : 

Report  of,  July,  1884 : 122 

Kansas  State  weather  service : 

Report  of,  July,  1884 122 

Lady  Frankliu  Bay: 

Onthne  of  expedition  to 14 

Langley,  Prof.  S.  P. : 

Author  of  Professional  Paper  XV    8 

Louisiana  State  weather  service : 

Circular  of •% 112 

Circular  of,  in  reference  to  frost  warnings 119 

Report  of,  July,  1884 122 

Meteorological  committees : 

Appointed  by  boards  of  trade  and  chambers  of  commerce 14 

Meteorological  data : 

Furnished  during  the  year  ending  June  30, 1884 163 

Meteorological  instruments : 

Paper  on,  read  by  Alexander  Pollok,  sergeant  Signal  Corps,  before  the  meet- 

iug  of  Nebraska  State  weather  service 107 

Meteorological  observatory: 

Report  of  officer  in  charge,  with  report  of  Prof.  Thomas  Russell 89 

Meteorological  publications: 

Index  to,  in  course  of  preparation 

Meteorological  summary : 

Forms  127  B,  for  the  year  ending  December  31, 1883,  at  stations  of  the  Signal 

Service 404 

Meteorology : 

Instruction  in 7,65 

Suggested  course  in,  for  colleges  and  scientific  schools 75 

Popular  interest  in,  increasing 8 

Michigan  State  weatftr  service : 

Roport  of,  July,  1884 123 

Military  posts: 

List  of,  from  which  monthly  meteorological  reports  have  been  received  at 
the  office  of  the  Chief  Signal  Officer  during  the  fiscal  year  ending  June  30, 

1884 143 

Military  telegraph  lines.    (^$00  Telegraph  Lines.) 
Mills.  Capt.S.M.: 

Report  of,  in  charge  property  and  disbursing  division 50 

Report  of,  in  charge  publications  division 92 

Minnesota  State  weather  service: 

Circular  of 114 

Missouri  State  weather  service: 

Report  of,  July,  1684 123 

Mississippi  State  weather  service: 

Report  of,  July,  1884 125 

Mount  Whitney: 

Military  reservation  on 63 

Nebraska  State  weather  service : 

Paper  read  before  meeting  of,  by  Alexander  Pollok,  sergeant  Signal  Corps . .      107 

Report  of,  July,  1884 123 

New  Jersey  State  weather  service : 

Peport  of,  July,  1884 , , |24 
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Ohio  State  weather  eervice : 

Beport  of,  July,  1884 124 

Bill  organizing 127 

Pacific  coast : 

Necessity  for  separate  signal  office  on 36 

PoUok,  Alexander,  sergeant  Signal  Corps : 

Reads  paper  before  meeting  of  Nebraska  State  weather  service 107 

Precipitation : 

Average  for  each  of  the  four  seasons,  at  stations  of  the  Signal  Service 224 

Monthly  and  annual,  in  inches  and  hundredths,  at  stations  of  the  Signal 

Service  for  the  year  ending  June  30, 1884 295 

Annual  and  mean  annual,  in  inches  and  hundredths,  at  stations  of  the  Sig- 
nal Service 300 

Table  of  comparative,  in  inches  and  hundredths,  at  stations  of  the  Signal 

Service 304 

Table  showing  the  average,  in  inches  aud  hundredths,  at  stations  of  the  Sig- 
nal Service  for  each  mouth  of  the  year  (computed  from  the  commence- 
ment of  observations  to  and  inclading  December,  1(^) 312 

Table  showing  the  mean  monthly  and  mean  annual,  in  inches  and  hun- 
dredths, at  selected  stations  of  the  Signal  Service  (compnted  from  Janu- 
ary, 1874,  to  December,  1883,  inclusive) 316 

Table  showing  the  mean  monthly  and  mean  annual,  in  inches  and  hun- 
dredths, at  selected  statons  of  the  Signal  Service  (computed  from  Janu- 
ary, 1879,  to  December^  1883,  inclusive) 318 

Monthly  and  annual,  in  inches  and  hundredths,  reported  by  voluntary  ob- 
servers of  the  Signal  Service  for  the  year  ending  June  30,  1884 320 

Monthly  aud  annual,  in  inches  and  hundredths,  at  military  post  hospitals, 

from  July,  1883,  to  June,  1884,  inclusive 330 

Monthly  and  annual,  in  inches  and  hundredths,  at  stations  on  the  Central 
Pacific  aud  Soul  hem  Pacific  Railroads  and  connecting  branches  for  the 

year  ending  June  30,  1884 332 

Table  showing  the,  in  inches  and  hundredths,  at  the  special  cotton-region 
stations  of  the  Signal  Service  for  the  months  July  to  October,  1883,  and 

April  to  June,  1884,  both  inclusive 336 

Property  and  disbursing  division : 

Report  of  officer  in  charge 60 

Publications  division : 

Report  of  officer  in  charge 02 

Publicatious: 

Of  the  Signal  Servipe 28 

Publications,  scientific': 

By  attaches  of  the  Chief  Signal  Office 64 

Purdue  University : 

Circular  of,  to  voluntary  observers 112 

Railway  Weather  Signals.    (iSea  Signals.) 
Rain-band  si>ectroscopy : 

ObsorvatioQs  continued  during  the  year ^ 62 

Rain-gauges : 

Cumparisouof , 22,60 

River  reports: 

System  of,  continued  during  the  year 27 

Russell,  Prof.  Thomas: 

Report  of,  in  reference  to  work  of  the  Meteorological  Observatory 89 

Scientific  schools : 

Suggested  course  in  meteorolo^  for 76 

Scientists  co-operating  with  theSigniJ  Service ^ 21,69 

Signal  Office : 

New  building  for,  recommended 29 

Machine  shop,  list  of  articles  made  and  repaired 64 

Carpenter  shop,  list  of  articles  made  and  repaired 66 

Signals : 

Cautionary  and  off-shore,  number  ordered  during  the  year  and  verifica- 
tion of 13 

Railway  weather 26 

Frost,  displayed  by  Louisiana  weather  service ^ 26 

Cold- wave,  circular  of  the  Signal  Service  in  regard  to 1 19 

Signal  code : 

For  danger,  distress,  and  storm  signals,  published  during  the  yeAr 29 
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BigDal  Seryioe : 

Pertonnel  of 87 

Lef^islAtioa  needed  by 29 

SnowfSill : 

Table  ahowing  the  dates  of  the  first,  at  stations  of  the  Signal  Senrioe,  east 
of  the  Kooky  Mountains  for  each  winter  from  the  commencement  of  ob- 
servations to  the  winter  of  188a-'84  380 

Table  showing  the  dates  of  the  last,  at  stations  of  the  Signal  Service,  east 
of  the  Rocky  Mountains  for  each  winter  from  the  commencement  of  ob- 
servations to  the  winter  of  1683-'84  383 

Solar  radiation : 

Kecent  advance  in  study  of w., 22,63 

Standard  time.    (See  Time.) 
Standards : 

Investigation  of,  in  progress 21,59 

State  weaiEer  services : 

Additions  made  during  the  year  to  the  number  co-operating  with  the  Signal 

Service 26 

Beport  of  Ldeut.  H.  H.  C.  Dun  woody  upon  organization  of 94 

Newspaper  comments  on : 

iJouisville,  Ky.,  Courier-Journal 99 

Austin,  Tex.,  Statesman 100 

Little  Book,  Ark.,  Gazette 101 

New  Orleans,  La.,  Times-Democrat 102 

New  Orleans,  La.,  Picayune 103 

Anbum,  Ala.,  Advertiser 104 

Nashville,  Tenn.,  World 105 

Lincoln,  Nebr.,  State  Journal •      107 

New  Orleans  Sunday  States 113 

Paper  read  before  Nebraska  State  weather  service  by  Alexander  PoUok, 

sergeant  Signal  Corps 107 

Circmar  of  Purdue  University,  Indiana Ill 

Circular  of  Louisiana  State  weather  service 112 

Circular  of  Minnesota  State  weather  service 114 

Address  to  the  Alabama  legislature 126 

Bill  organizing  Ohio  State  weather  service 127 

Stations : 

Number  of,  reporting  during  the  year 25 

Station  barometers : 

BeliabiUty  of 61 

Stations : 

International  polar 64 

Stations  of  the  Signal  Service : 

Cost  of,  during ^he  fiscal  year  ending  June  30, 1884 52 

Location  of 61 

Location  of  barometers  at 70 

Inspected  during  the  year,  list  of 158 

Classified  list  of  (by  States  and  Territories),  in  operation  on  June  30, 1884, 
with  the  names  of  first-class  stations  established  and  discontinued  during 

the  year '. 166 

List  of,  in  operation  June  30,  1884 169 

Study-room  division : 

Rei>ort  of  professor  and  assistant  in  charge 59 

Sunset  phenomena  of  1883 : 

Study  of,  during  the  year « 66 

Tcleffraph  division : 

Report  of  ofiQcer  in  charge 80 

Telegraph  lines : 

Receipts  of,  covered  into  the  Treasury 11 

List  of  those,  operated  by  the  Signal  Service  June  30, 1884 23 

On  the  sea-coast,  importance  of 24 

On  the  sea-coast,  cost  of 53 

Stations  on 51 

Stations  on,  abandoned  during  the  year 54 

Temperature : 

Mean,  and  maximum  and  minimum,  at  Signal  Service  stations  for  each  of 

the  four  seasons  during  1882  and  1883 130 

Annual  and  mean  annual,  at  stations  of  the  Signal  Service 190 
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Temperature— Continued. 

Ifonthly  and  annual  mean,  at  stations  of  the  Signal  Service,  for  the  year 
ending  June  30,  1884 195 

Mean  monthly  and  uieau  annual,  at  stations  of  the  Signal  Service  (com- 
puted from  the  commencement  of  observations  to  and  including  December, 
1883) 196 

Mean  monthly  and  mean  annual,  at  selected  stations  of  the  Signal  Service 
(computed  from  January,  1879,  to  December,  1883,  inclusive) 203 

Mean  mouthy  and  mean  annual,  at  selected  stations  of  the  Signal  Service 
(computed  firom  January,  1879,  to  December.  1883  inclusive) 204 

Table  snowing  the  mean  daily  range  of,  at  stations  of  the  Signal  Service 
for  each  month  of  the  year  18b3 207 

Table  of  comparative  mean,  at  stations  of  the  Signal  Service  for  each  month 
ofthe  year  1883    211 

Tables  showing  the  mean  a.  m.,  p.  m.,  and  midnight,  at  stations  of  the 
Signal  Service  for  each  month  of  the  year  (computed  from  the  commence- 
ment of  observations  to  December  31, 1883) 220 

Mean,  and  average  precipitation  at  stations  of  the  Signal  Service  for  each 
season  of  the  year 224 

Maximum  and  minimum,  at  stations  of  the  Signal  Service  for  the  year  end- 
ing June  30, 1884 .      228 

Table  showing  the  highest  and  lowest,  recorded  at  stations  of  the  Signal 
Service  for  each  month  of  the  year  (compiled  from  the  commencement 
of  observations  to  and  including  December,  1883) 234 

Table  showing  the  highest,  recorded  at  stations  of  the  Signal  Service,  for 
each  month  of  the  year  (compiled  from  the  commencement  of  observa- 
tions to  and  including  December,  1883) 238 

Talkie  showing  the  lowest,  recorded  at  stations  of  the  Signal  Service  for 
each  month  of  the  year  (compiled  from  the  commencement  of  observti- 
tions  to  and  including  December,  1883) 246 

Table  showing  the  means  of  the  dally  maximum  and  minimum,  at  stations 
of  the  Signal  Service  for  each  month  ofthe  year  ending  June  30,  1884..      254 

Monthly  and  annual  mean,  reported  by  voluntary  observers  of  the  Signal 
Service  for  the  year  ending  June  30,  1884 260 

Maximum  and  minimum,  and  annual  range  of  temperature  reported  by 
voluntary  observers  of  the  Signal  Service  for  the  year  ending  June  30, 
1884 268 

Monthly  and  annual  mean,  at  military  post  hospitals  for  the  year  ending 
June  30, 1884 280 

Maximum  and  minimum,  and  annual  range  of  temperature  at  military 
post  hospitals,  July,  1883,  to  June,  1884,  inclusive \      283 

Monthly  and  annual  mean,  at  stations  on  the  Central  Pacific  and  Southern 
Pacific  Railroads  and  connecting  branches  for  the  year  ending  June  30, 
1884 ^ 285 

Maximum  and  minimum,  and  annual  range  of  temperature  at  stations  on 
the  Central  Pacific  and  Southern  Pacific  Railroads  and  connecting 
branches  for  the  year  ending  June  30,  1884 288 

Table  showing  the  mean  of  the  daily  maximum  and  minimum,  at  the  special 
cotton-region  stations  of  the  Signal  Service  for  the  months  of  July  to 

October,  188:),  and  April  to  June,  1884,  both  inclusive 292 

Tennessee  State  weather  service : 

Report  of,  July,  1884 125 

Thermometers : 

Investigation  of  exposures  of 59 

Thunder-storms :  ^ 

Special  study  of,  to  be  made 64,73 

Time,  standard : 

Attempts  to  secure 60 

Vapor,  tension  of: 

For  each  of  the  four  seasons,  at  stations  of  the  Signal  Service,  during  1862 

and  1883 130 

Verifications.    (See  Indications. ) 
Voluntary  observers : 

List  of,  who  have  forwarded  monthly  reports  to  the  Chief  Signal  Officer 

during  the  year  ending  June  30,  1884 138 

Winds: 

Table  showing  the  average  movement  of,  in  miles,  at  stations  of  the  Signal 
Service  for  each  mouth  and  the  year  (computed  from  the  commencement 
of  observations  to  and  including  December,  1863) 355 
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Pftgew 
Windd — Continued. 

Table  showing  the  average  velocity  of,  in  mUee,  at  stations  of  the  Signal 
Service  for  each  month  and  the  year  (computed  from  Ihe  commencement 
of  observations  to  and  inclndme  December,  1883) 356 

Prevailing;,  directions  from  whicn  they  have  been  observed  to  blow  at 
stations  on  the  Central  Pacific  and  Southern  Pacific  Railroads  and  con- 
necting branches  during  each  month  of  the  year  ending  June  *M),  1884..      360 

Table  showing  the  quadrants  from  which  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow  are  observed  to  blow  at  stations  of  the  Signal 
Service  during  each  mouth  of  the  year  (computed  from  observations 
taken  during  a  period  of  from  one  to  thirteen  years) 386 

Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  fol- 
lowed by  lani  or  snow  are  observed  to  blow  at  stations  of  the  Si^al 
Service  during  each  month  of  the  year  (computed  from  observations 
taken  during  a  period  of  from  one  to  thirteen  years) 394 

Table  showing  the  quadrants  from  which  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow  are  observed  to  blow,  during  each  month  of  the 
year,  in  the  several  geogrnphical  districts  of  the  United  States  (computed 
from  observatioLs  taken  daring  a  period  of  from  one  to  thirteen  years.. .      408 

Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow  are  observed  to  blow,  during  each  month  of  the 
year,  in  the  several  geographical  districts  of  the  United  States  (com- 
puted from  observations  taken  during  a  period  of  from  one  to  thirteen 

years) 402 

Woodruff,  Lieut.  Thomas  M. : 

Report  of,  in  charge  Meteorological  Observatory 89 


